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(57)Abstract: 

PROBLEM TO BE SOLVED: Tb obtain the subject new compound useful as a 
more sensitive and high resolution resist material. 

SOLUTION: This high molecular compound having 1,000 to 500,000 weight 
average molecular weight has a repeating unit of the formula |R1 is H or 
methyl; R2 is a 1-8C alkyl; R3 is H; R4 is COOR5 (R5 is H, etc.); (x) is 0 or a 
positive integer; (y) is a positive integer; (p) and (q) are each a positive 
number; etc.], in which a part of hydrogen atoms of a phenolic hydroxyl group 

-l- 



and/or a carboxyl group is partially substituted with one or more kinds of an 
acid unstable group, and a part of the remaining phenolic hydroxyl group 
and/or carboxyl group reacts with an alkenyl compound or a halogenated alkyl 
ether compound to form intramolecular and/or inter molecular C-O-C group 
and to crosslink the compounds with the formed intramolecular and/or 
intermolecular C-O-C group, and includes average 0-80 mol.% total amount of 
the acid unstable group and crosslinking group based on the total of the 
phenolic hydroxyl group of the formula and carboxyl group. 
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R 3 R 4 
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[Claim] 

[Claim 1] A high molecular compound having 1,000 to 500,000 weight average 
molecular weight which has a repeating unit of the formula(l), in which a part 
of hydrogen atoms of a phenolic hydroxyl group and/or a carboxyl group is 
partially substituted with one or more kinds of an acid unstable group, and a 
part of the remaining phenolic hydroxyl group anchor carboxyl group reacts 
with an alkenyl ether compound or a halogenated alkyl ether compound to 
form intramolecular and/or intermolecular C-O-C group and to crosslink the 
compounds with the formed intramolecular and/or intermolecular C-O-C 
group, and includes average 0-80 mol.% total amount of the acid unstable 
group and crosslinking group based on the total of the phenolic hydroxyl 
group of the formula and carboxyl group. 
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I I 
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(wherein Rl is a hydrogen atom or a methyl group among ,R2 is a straight- 
chained, branched, or cyclic alkyl group having 1 to 8 carbons, R3 is a 
hydrogen atom and R4 is -COOR5 (R5 is a hydrogen atom or a straight- 
chained, branched, or cyclic alkyl group having 1 to 8 carbons), or an alkyl 
group having 1 to 5 carbons, or a phenyl group substituted or unsubstituted 
by halogen atoms or cyano group. Or R3 and R4 may join together mutually 
and may become -COOCO-. x is 0 or a positive integer, and y is a positive 



integers, and x and y are x+y<=5, and p and q are positive numbers and are 
p+q=l and 0<q/(p+q) <=0.9.) 



[Claim 2] A high molecular compound having 1,000 to 500,000 weight average 
molecular weight which has a repeating unit of the formula(2), in which a part 
of hydrogen atoms of a phenolic hydroxyl group and/or a carhoxyl group is 
partially substituted with one or more kinds of an acid unstable group, and a 
part of the remaining phenolic hydroxyl group and/or carboxyl group reacts 
with an alkenyl ether compound or a halogenated alkyl ether compound to 
form intramolecular and/or inter molecular C-O-C group and to crosslink the 
compounds with the formed intramolecular and/or intermolecular C-O-C 
group, and includes average 0-80 mol.% total amount of the acid unstable 
group and crosslinking group based on the total of the phenolic hydroxyl 
group of the formula and carboxyl group. 



R 1 R l R 1 R l 
— (CHaQpi (CHsQb qmCh {CHtChr- 

^ Hem. R 

(wherein R is a hydroxyl group or OR6 and include at least one of a hydroxyl 
group. Rl is a hydrogen atom or a methyl group, and R2 is a straight-chained, 
branched, or cyclic alkyl group having 1 to 8 carbons. R3 is a hydrogen atom 
and R4 is -COOR5 (R5 is a hydrogen atom or a straight-chained, branched, or 
cyclic alkyl group having 1 to 8 carbons), or an alkyl group having 1 to 5 
carbons, or a phenyl group substituted or unsubstituted by halogen atoms or 
cyano group. Or R3 and R4 may join together mutually and may become - 
COOCO-. R6 is an acid unstable group, x is 0 or a positive integer, and y is a 





positive integers, and x and y are x+y<=5. k and m is 0 or a positive integer, 
and n is a positive integer, and k, m, and n are k+m+n<=5. pi and p2 are a 
positive number, and ql and q2 are 0 or a positive number and are not 
simultaneously set to 0. and pi, p2, ql, and q2 are 0<pl/(pl+p2+ql+q2)< 0.8, 
and 0<p2/(pl+p2+ql+q2)<0.8 and 0<(pl+q2)/(pl+p2+ql+q2)<0.8 and 
pl+p2+ql+q2=l.) 

[Claim 3] A high molecular compound having 1,000 to 500,000 weight average 
molecular weight which has a repeating unit of the formula(3), in which a part 
of hydrogen atoms of a phenolic hydroxyi group and/or a carboxyl group is 
partially substituted with a general fomula (4a) or (4b), to form 
intramolecular and/or intermolecular C-O-C group and to crosslink the 
compounds with the formed intramolecular and/or intermolecular C-O-C 
group, and includes average 0-80 mol.% total amount of the acid unstable 
group and crosslinking group based on the total of the phenolic hydroxyi 
group of the formula and carboxyl group. 



(wherein R is a hydroxyi group or OR6 and include at least one of a hydroxyi 
group. Rl is a hydrogen atom or a methyl group, and R2 is a straight-chained, 
branched, or cyclic alkyl group having 1 to 8 carbons. R3 is a hydrogen atom 
and R4 is -COOR5 (R5 is a hydrogen atom or a straight-chained, branched, or 
cyclic alkyl group having 1 to 8 carbons), or an alkyl group having 1 to 5 




— iCHtQm (CH<pfci (CH*CV~ 



(OH), 



(3) 
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carbons, or a phenyl group substituted or unsubstituted by halogen atoms or 
cyano group. Or R3 and R4 may join together mutually and may become - 
COOCO-. R6 is the following general formula (5), the following general 
formula (6), a tertiary alkyl group having 4 to 20 carbons, a trialkylsilyl group 
in which the said alkyl groups have 1 to 6 carbons respectively, or an oxoalkyl 
group having 4 to 20 carbons, pll, pl2, and p2 are positve numbers, ql and q2 
are 0 or positive numbers and are not simultaneously set to 0, and pll, pl2, 
P2, ql, and q2 are 0<pll/(pll+pl2+p2+ql+q2)<0.8, 
0<p2/(pll+pl2+p2+ql+q2)<0.8, 0<(pll+pl2+q2)/(pll+pl2+p2+ql+q2) <0.8, 
and pll+pl2+p2+ql+q 2= 1. x is 0 or a positive integer, and y is a positive 
integers, and x and y are x+y<=5. k and m is 0 or a positive integer, and n is a 
positive integer, and k, m, and n are k+m+n<=5. ) 

R 7 R' 
-(XO-mr O-A [-0-(R 9 -0) d -C^- (4a) 
R 8 R' 



R 7 R 7 

-C-0-R 8 -B-A [-B-R'-O-C-Jr- (4b) 
R e R 6 



(wherein R7 and R8 are hydrogen atoms or straight-chained, branched, or 
cyclic alkyl groups having 1 to 8 carbons. Or R7 and R8 may form a ring and 
when forming a ring, R7 and R8 is straight-chained, or branched alkylene 
group having 1 to 8 carbons. R9 is a straight-chained, or branched alkylene 
group having 1 to 10 carbons and d is 0 or the integer of 1-10. A is c-valued, 
aliphatic or alicyclic saturated hydrocabon group, aromatic hydrocarbon 
group or heterocyclic group which may intervene the hetero atoms, and may 
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be substituted by a hydroxyl group, a carboxyl group, a acyl group, or a 
fluorine atom. B is -CO-0-, -NHCO-0-, or -NHCONH-. c is the integers of 2 to 
8, and c' is the integers of 1 to 7. ) 



-<CH&rC-OR ,a 



(wherein RIO and Rll are hydrogen atoms or straight-chained, branched, or 
cyclic alkyl groups having 1 to 8 carbons., R12 is a first-valued hydrocarbon 
group having 1 to 18 carbons,which may have the hetero atoms. RIO.and 
Rll, RIO and R12, or Rll and R12 may form the ring and when forming a ring, 
RIO, Rll, and R12 are straight-chained or branched alkylene group having 1 
to 18, respectively. R13 is a tertiary alkyl group having 4 to 20 carbons, a 
trialkylsilyl group in which the said alkyl groups have 1 to 6 carbons 
respectively, an oxoalkyl group having 4 to 20, or the said general formula (5). 
a is the integer of 0 to 6.] 

[Claim 4] A high molecular compound according to claim 3, characterized in 
that the bridge group having the C-O-C group expressed by a general formula 
(4a) or (4b) is the following general formula (4a'") or (4b'"). 




(5) 
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R 7 



R 7 




(4a* * ' ) 




(4b' ' ' ) 



(wherein R7 and R8 are hydrogen atoms or straight-chained, branched, or 
cyclic alkyl groups having 1 to 8 carbons. Or R7 and R8 may form a ring and 
when forming a ring, R7 and R8 is straight-chained, or branched alkylene 
group having 1 to 8 carbons. R9 is a straight-chained, or branched alkylene 
group having 1 to 10 carbons and d is 0 or the integer of 1 to 5. A' is c"-valued, 
straight-chained, or branched alkylene group having 1 to 20, alkyltolyl group, 
alkyltetrayl group, arylene group having 6 to 20 which may intervene the 
hetero atoms, and may be substituted by a hydroxyl group, a carboxyl group, a 
acyl group, or a fluorine atom. B is -CO-0-, -NHCO-0-, or -NHCONH-. c" is 
the integers of 2 to 4, and c f " is the integers of 1 to 3.) 

[Claim 5] The chemical amplified positive-resist material characterized by 
containing (A) organic solvent, (B) the high-molecular-compound as a base 
resin, according to claims 1, 2, 3, or 4, (C) acid generator. 

[Claim 6] The chemical amplified positive-resist material according to claim 5, 
characterized by furthermore blending (D): A high molecular compound 
having 3,000-300,000 weight average molecular weight which has a repeating 
unit of the formula(l), in which a part of hydrogen atoms of a phenolic 
hydroxyl group and/or a carboxyl group is partially substituted with one or 




more kinds of an acid unstable group, and includes average 0-80 mol.% total 
amount of the acid unstable group based on the total of the phenolic hydroxyl 
group of the formula and carboxyl group. 



(Rl, R2> R3, R4, x, y, p, and q is the respectively same meaning as the above.) 

[Claim 7] The chemical amplified positive-resist material according to claim 5 
or 6 characterized by furthermore blending (E): solution control agent. 

[Claim 8] The chemical amplified positive-resist material according to claim 5 
to 7, characterized by furthermore blending (F): a basic compound as an 
additive. 

[Claim 9] The chemical amplified positive-resist material according to claim 5 
to 8, characterized by furthermore blending (G): an aromatic compound which 
has the group shown by =C-COOH in a molecule as an additive. 

[Claim 10] The chemical amplified positive-resist material according to claim 
5 to 9, characterized by furthermore blending (H): ultraviolet ray absorbent 

[Claim 11] The chemical amplified positive-resist material according to claim 
5 to 10, characterized by furthermore blending (I): an acetylene alcohol 
derivative . 




(i) 
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[0081] Moreover, in order to obtain the above-mentioned high molecular 
compound of mono dispersion especially although it can carry out using a 
well-known living anionic initiator when manufacturing the high molecular 
compound of this invention by living anionic polymerization, it is desirable to 
use an organometallic compound also in a living anionic initiator. As the 
above-mentioned organometallic compound, organic alkali metal, such as n- 
butyl lithium, sec-butyl lithium, tert-butyl lithium, sodium naphthalene, a 
naphthalene potassium, anthracene sodium, alpha-methyl-styrene tetramer 
disodium, a cumyl potassium, and cumyl cesium, etc. is mentioned, for 
example. In addition, the addition of a living anionic initiator is calculated 
from the relation of design molecular weight (the number of mols of = 
monomer weight / initiator). 
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vjvm. mm&4~2 o<D*3rV7ji*)imxn±.m-~ a' • • ) x& (4 1>* • • ) ^^ns n i n ie 

$5$ (5) TKZtlZMttTfrTo ati0~6<D&$r?& *0*»?jt^'fto 

So ) 3 [0 0 2 0] 

[0 0 19] [I V] -«5£ (4 a) Xtt (4 b) [ffcl3] 
*nSC-0-Cg«f*-SMMtf, TiB-jS^ (4 

R 7 R 7 

-^0-R*frO-A' [-0-(R 9 -0) d -C^- (4 a' ' 9 ) 

R 8 R 8 



R 7 R 7 
-C-0-R 9 -B-A' [-B-R 9 -0-C-iF- 
R* R 8 

R \ R'tt^H^Xtt^ai-SOfi® 
tt> ^iK^Xt±5l^r;l/+;l/g^^c X&> R 7 £ 

>g&*?-o R 1 0©lff««xa:^«« 

«\ c* • flio^jRi ~2 ooifiattxtt»tt«or 
r^;i/Sxt±7y^ii?tc^oTg^^nT^Tt><fc 

l/^o B&-CO-0-, -NHCO-O-Xti-NHC 



ONH-^to c 

ev] (a) :mmm\ 



t±2~4, c' 



i± 1 ~ 3 (O 




V (OH)y 



R \ R\ R\ R\ x. y, p, qli^ti^ 
[0 0 2 3] [VII] MiCs (E) :»«P«lft#J$G 

[viinjsfc, (f) imtiamtLT&m&it&to 

[ix] jg^> (g) : mm\t u^icsc-c 

[x] jgic, (h) :%ftWL&m\*m&brcttm 



(4b' ' ' ) 



(b) :^-xmtisX±m en , [in, [i 

I I K Xtt [ I V] fBEOfca^fca* 
(C) :8&%£aj 

20 h#» 0 

[0 0 2 1 ] [vi] Mi-. (D) : (B) $Lfth:li$l 

ot-xmmtbTTtz-tBta (i) -v^tizmvm 
/xtt*n/**^^ao*iMi?« i «x« 2 «&±<o 

<fc t) ^# LTTO 0 8 0 

%&T<omGT'®#w&vrcnm¥£ift : ?m3, ooo 

-3 0 0. oo ooa^ft^*ftfi^ifeci:*Wi 

[0 0 2 2] 
30 [ft 1 4 ] 



CD 



40 [0024] ccr, h&n&vixMft^ik&m**- 
[0025] bps, ««fcrn/3*v7**d'a#*a 

50 ?ft£tf&£ 0 Sfes T/UftUlcM-r^MIIPIiJkttllltf 



15 

iktt**it<*»K m***®*^^*^*** 
« t 7 ;i> * y «r » tt f * ft * «* H y ? & * D * * y 

[0 0 2 6] COA^ft^'J^fcWU, ±i£Lfc<J: 

# /m t #¥f%? c - O - C **** 

50 7*y *«*7HS 
■ lfe#yr-lc*»Si»tt« , «''^''^^ te 

S T — h *y UB^ * * *CB*B1W* *> 

[0 0 2 7 ] 

^SB^/l^y *»tt*-**WWBBW#*Bte 

Ksfc*. r^*y»iP»*« 8 *«**teit^**<» 

[0028] sfc. c-o-c3&*rr«B«Sff»fc 

R 1 R 1 
I I 
— (CHaOp (CHCh— 

A R 3 R 4 

"(OH), 

[oo34]c<:t>r 'ttABB^xtf****** 

b<ttl-301tt««. #ttttXtt*«07/v*;i'3* 

x^;VS, ^ne/i/S, -fyroe/H, n 
4 V t e r t-^;VS, 



, ) MJF 1 0-2 6 5 5 2 4 

16 

y*-/K *y*-/HMMM0 *<o 
]R*tt*teJ:*)7;l/*y«««^oa»tt^fil±l/. is 

k& i/cBBBaMfctfafc-c**. 

[0 0 2 9] UK. l/VXHf«Htt%fc»ftO, 

ft7;i/*y*i»a*o«» : ?^**a^fi^^^ 

10 fc^BTIBT?**o 

[0 0 3 0] BPIS, ±e*»T«s*«*^-^««^^ 

0ttfc*9Btv 
20 [0 0 3 1 ] #T> *»Wteo*Mfc»«te«W^* 

xtt^iiT? c - o - cai**rr »*«asfc * o * 

(lTV>*ilMOTWi. 0 0 0-5 0 0. 0 0 0 
[0 0 3 2] ±E»^?<k^*tt. Tf2-&5£ ( 1 ) * 

30 A/tt*WI»Ltf/Xtt*>l/**^/I/«0-»fc7/l/^r- 

[0 0 3 3] 
Mfcl 5] 



(1) 



*ft 1 - 8 »**tb<tt««07il/*/l/ 
» Xtt***l~5 07;l/**ai 

50 x + y£5fcBE"rSt><OT&Stf, yttl~3^ttfc 



( 10 ) 



10-265524 
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1 ~27?&Sc£tffcF£L^ 0 p, qtilE<7)$T*&{K 
p + q=K 0<q/ (p + q) ^0. 9£S§J£*r5& 

CO 0 3 5] *Ml0*4>7fl:ftttl*« mftwiat, T 

ib-»« (2) T?^*n**0 5gL¥ffi«wrsw» : ? 



18 



sn*#?rtRtf ist? c - o - c g&*rr s 

[0 0 3 6] 

Hfc l 6 3 




R 1 

— mchr- 

R 3 R 4 



RttjjcttSXliOR 'S^U 1 

U R'«i*IRjRl-8(Dltll«^ »tt«Xttl«Or 
R "ttzkSWf, R 4 ti-COOR 
6 (R s t±7j<^m^Xti^^l-8^Itil^ 

xttOXttiEtDfi^ yttJE<D8»T* 
0, x + y ^ 5^^St-5ISTfeSo k, mtiOXtiiE 
OSH, nttiEO«T*9, k+m+n^5£?8£?- 
3&?&£o pi* p2liIE$t> qK q2ttOXttIE 
*T?**tf* q 1 *q 2tfpmfc0fcfc*i:fctt&^o 
pl+p2 = p, q 1 +q 2 = qT*&tU 0<pl/ 
(pl+p2+q l+q2) <0. 8. 0<p2/(p 

-C-OR 12 



R 1 
I 

-{CHaC)^ — 

c=o 

I 

R 



(2) 



l+p2 + q l+q2) <0. 8. 0< (p 1 + q 2) 
/ (pl+p2 + ql+q2) <0. 8, p 1 +p2+ 
q 1 + q 2 = 1 *%VZt%WX&Z>» P> q tt± 

E^IOWSo ) 

[0 0 3 7] CCV, R \ R'©«*«U Rtfy<9#5i 
mmi*±MLrcm*) ntil-2, mtt0~lT 

20 fc«c£tfff£LV»« 

[0 0 3 8] ±IH7xy-;l/tt*ttSO?klRIR ; ?fc«» 

^g^snstf, ftfcTfs*; (5) , (6) 

fftJRfttf 1 - 6© hUT/P+^U ^»XI4K«R4- 

[0 0 3 9] 
[fb 1 7 ] 



(5) 



4CHArC-0R 13 



1-6, J:0»SKttl-5Oia«, M^K 

R !, fcR l \ R ,# fcR^XttR "fcR^fcttHtt^jaL 
T^Tfe<fc<> R '\R'\ R"tt 

^nWiKSRRl-l 8, ff*L<ttl~~l 0, J:*)» 

To R 1 1 ttftSft 4-20, L <li 4 - 1 5, J: 0 
^$L<«4~1 0 <o 3 &7 S7/l/*;l/S<0 
KXMtf 1-eohU 7;i>*;i/f U ;H> 4-2 

0, $?S;L<li4~l 5, i^$l<U4-10(D^ 



(6) 



*yr;v*/i/SXtt±iB-*« (5) r^snss** 

To afct0-6£>g$T&£o ) 
40 [0040] R 1 1 , R M 0«*»l-80lifi^ 

[0 0 4 1 1 R "fcLTli, ^««Xtt««© 

r;i/*^», 7x-;H, p-^;V7i-;H> p- 
xf-;l/7xx;VS, p -* h * f 7x-;H^(07;I/3 

50 W : ?T?H*«nT*;V#x;i/»*^ia'r*TfB«^* 



( 11 ) 
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[0 0 4 2] 
[fcl 8] 

-(CH^OH 

-(CH^CKCft^Ha 

-OL-^^-CHsOH 

-(CH^CXCHWiOH 

-(CH^eOH 

[0 0 4 3] Sft, R ,, 0«*R4-2 0<03»r;Wr 
;l/g£LTlix t e r t-:/*/l>S* l-**4/f*P 
^+^;i/g> 2- C2-**;l/) 7Wy*)vm, te 

[0 0 4 4] *r i ~ 6 <o h y r ;v 

;V^U;l/g> t e r t 

*u oo**vr;i/*^iTtt, 3- 

[0 0 4 5] 
[fc 1 9 ] 

R 7 

-C^O-R^O-A [K)-(R 9 -0) d 
R 8 



^P8¥ 10-265524 
20 



[0 0 4 6] ±iB5£ (5) tf^n^i^ltl 
Tx Hft«teti\ «l«.tf l -*b*3o:*>i/** l-x 

V7oj|**$'X*-;l/g* l -n-^h^^x^;l/^, 1 

10 g> l-tert-^Fmf;H, 1-tert- 
TSP + fx^/VS, l-xh + Jz-n-yaUiWI, 
1 -$/*P"\*$/p*5/x*-;VS. ^h^i/ypif;!/ 

x*;Vgx l -xf^i/- 1 ~;*^;V-x?-;l/g^£)E 

tf^tfe>*u $f$L< «xb^^x^;Vg> ^b4^x 

5£ (6) (O^^m^L/Tx 0U;Uf t e r t 
20 i/a/l^d^S* t e r t-^h^^M^;M^ 
gx ter t-r^D^*M-;H. tert-7 

frtf-frt^frm. 2 -fh7k KP^-;^^^* 
;V^x;l/^^;l/^x 2-fh9kFD7^-;PW* 

[0 0 4 7 ] mte, ±fEC-o-c3**r*-sSMS* 

UTtix T8E-«« (4 a) Xtt (4 b) 

[0 0 4 8 ] 
30 [fk 2 0 ] 

R 7 



R 8 



(4a) 



R 7 R 7 

-C-0-R 9 -B-A [-B-R s -0~C^- < 4 b ) 

R* R 8 



(5£*x R \ R'tt^S^Xtt^SRl^SOIifl 

R r x R'ttKil5ttl-8 01t««Xtt»tt«©r/l/*U 

<DT;V*W>ax dttOXtt 1 ~ 1 0£>«l&*Cfc£o A 
tix c ffiOjfcigiB 1 ~ 5 0<OlBft5«*>L<ttlB«l*fi» 



$6-3 OCDTV^l/yl) ctl^^lti^f 

IXtt7yII?lcJ:-?tI««nt^tfcJ:v\ Bli 
-CO-O-x -NHCO-O-Xti-NHCONH- 
£*VTo c£2~8x c' l~7©I^ifeSc ) 
[0 0 4 9] CCTx Ml-8(0« 
*i«tf4>7 t LT ±M U it & <o £ t <0 

50 So CcD35#a (4 a) x (4 b) £x 



( 12 ) 
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[0 0 5 0] 5B*Stt, ±C« (4 a) , (4 b) O 

RV R 1 
-C-(0-RV0-A-0-(R B -0) d -C- 

R 8 R 8 



22 



ES(4a' ), (4b' ) , 3to<D&mmt LT&s 
TIE5* (4 a 1 ' ) > (4 b'') ?^<*n£fc<Qff^ 

[0 0 5 1 ] 

[fcz i] 

(4a' ) 



R R 7 
1 I 
:-0-R 9 -B-A-B-R B -0-C- 

R 8 



(4b' ) 



R 7 R 
I I 
-<p-(0-RVO-A-0-(R 8 -0)d-<p- 

R* i R 7 R 8 

(R 9 -0),-A- 

R 8 



(4a' ' ) 



R R 
I I 
-C-0-R 9 -B-A-B-R 9 -0-C- (4b> . } 

R 8 B R T R 8 

I I 
R 9 -0-C- 

R» 

**5, OvaMtSttTC-lRi* ( 4 a " ' ' ) Xtt [0 0 5 2] 

(4 b 1 • ' ) T?*3<, [{C2 2] 

R 7 R 7 

-(^O-R^ 0-A' [-0-(R 9 -0)<,-C^ (4 a' ' ' ) 

R* R 8 



R 7 R 7 
-C-0-R B -B-A' [-B-R B -0-Ci?- 
R 8 R* 

(j£<f, R \ R'tt*ig|5C?Xtt«JII8tl~8©«St 
#, #«mxtt«tt<D7;i-*/vg£*?- < , Xtt, R ' t 

R\ R'«K^»l~8©il««Xtt»«i«©r;V*P 
R 'tt«*Rl~l 0<Dil®«Xtt»e« 
OrMU'l, dll0Xttl~5OBRT*5. A' 
tt, c' ' tOKIS8l~2 0<0SattXli»R«cr 



(4b' ' ' ) 



r;P*^h y-ov*, r^/*^h9-f* 
a. jks»6~3 oor y-uvis^t, cn&©» 

r ->;vsx « 7 ? t * ^> t s& * nr <^r t> * 

Vo Btt-C0-0-< — NHC 0 — O— Xtt— NHC 
50 ONH-fciTfo c' ' tt2~4, c" ' ' ttl~3© 
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m^mtvx, Tia-iaa (3) T?^*n««»)jgu¥ 
R ! R 1 



(CltC)^ (CH2C] 

R\-rt-(0H), 



R 2 



( 13 ) 10-265524 
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a) xti (4b) T^nsc-o-cs^n^ 

[0 0 5 4] 
Ut2 3] 

R l R 1 R 1 
I I I 
(OLQen (CH^fe (CH 2 Cfer- 

^(OH) y 



gfcaVfo R 1 ttzkf&H^ R 'ti-COOR 1 (R * 
i&II?Xti&fSS& l~8<0Ilt&#, tffcttfcLOiSttt 

-;l/S^^*To rt^tt. R 1 R * ttS^^te^ u- c o 
OCO-^&ot^tfeJ:^ R 'liTfE-®^ (5) 

r^^nsi, TiB-j&a; (6) VT&ntizm. mm& 

- 6 © h U 7 /Mr** V /VgXfcmiHgC 4-20 <ot* 
R'° 

-C-OR 12 



(3) 

77/l/*/l/g^&&o pl^ Pl 2, p2J*IEgU q 
1, q 2liOX«iE&Ta&Stf, q 1 i: q 2 l^lC 0 
fcft£c£ti£v\> pll+pl2 = pl?J&0> pi 

l+pl2+p2 = p, ql+q2 = q^0> 0<p 
Il/(pll+pl2 + p2 + qi+q2) <0. 
20 8> 0<p2/(pll+pl2 + p2 + ql+q2) 
<0. 8, 0< (pi l+pl2+q2) / (pi 1 + 
pi 2 + p2 + ql+q2) <0. 8^ p 1 1 +p 1 2 
+ p2 + q 1 + q2 = l§iSJit5TO5 e x> y, 

[0 0 5 5] 
[<fc2 4] 

(5) 



-(CH^C-OR 18 

A 

c r 1 ' n r 1 1 ttxsMVxtuxm* 1 ~ s outfit**, # 

«t^feb<««l^©T;i/+;i/S^^L, R "ttfttJMfci 
-1 8©^xnM?£^l'Tfc<*i>iffiOj£fl:zk^&£ 
*U R ,, fcR , \ R 1, kR ,, XttR n tR ,, fcttiS 
^UT^tiJ;<, nVA'TSM. R 10 > R ! \ 

R ,, »*n*nK«*i-i 8oii*xtt»««©r 

;^l/^S«ito R "(i^4-2 0(D3»m 

V)vm. 8tmWL4~2 0©**V7/l/*;i/SXtt±iB-- 
(5) VrtZtlZM***?* att0-6OlTO 



(6) 



£o ) 

[0 0 5 6] CC^ R. R l ~ R a \ b, 

[0 0 5 7] pi K pl2, p2, ql> q2 ti_hiE 
40 {,rc$tftmti)\ JDffSLOi. p 1 1 , p 1 2> p 
2, qK q 2 ©^ttTIB^MS 
[0 0 5 8] 



( 14 ) 

25 



26 
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0£ 



Ql 



pll+pl2+p2+ql+q2 



£0.5* #1=0^ 



ql 



pll+pl2+p2+ql+q2 



£0.3 



0£ 



q2 



pll+pl2+p2+ql+q2 



£Q3^ ®KOS» 



pll+p!2+p2+ql+q2 



£0.2 



[0 0 5 9 ] CO«^?^»OfllfcbTtt, TIBiS 
(3* -1) ~ (3* -4) W^tlSt©WW*C 



[0 0 6 0] 
[ft: 2 5] 




ri R» R 1 R l 

R 9 R 4 





'-A-R u 
i-R" i 




1 u \ 
(CHi). 


0-R" 
»-i-R u 

t ) 




f 0R ffl \ 
4=0 

(AhO. 

I 4 /. 



R 1 



'DHL R*. 

—(CI 




/(OH), 
OHX. 



R a R* 

R 1 



C=0 



I 

oo 




ri R' R l R l 

— tCH,Cfca- — CT^fear- 



Ut2 6] 
I 




:oH) a Rv 



U 



/ OR u 
C=0 




;oh) b R*,- 



R 1 R* 



(OH), 



I 

R tt -C-R M 
I 

O-R" 



y(OH), 



"1 



R 1 R 1 
i i 



C«0 
I 



-1) 

R 1 
I 

— (CH^te- 

(CHi). 
OR" 



0-R a 
1 

-R* 



OR" 
C-0 

(Ah,). 

o 
I 

CO 

I 



-tCHdCfe- -fCHCfeH- — (CHCfe— — (CH^Cbn- -fCH^har- 
R 1 R 1 R 1 R 1 R l 



-2) 



( 15 ) 
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[00 6 2] 

I I 
— (CHiOsn- — (CH^Cter- 



UtZ 7] 



R» 



—(CI 



R 1 R l R 1 

1 1 R-R* 9=0 

OH). J-tOHX.R^ j 4 

0~R a 




(3' -3) 



i>0 
I 

O 
I 

(ay. 

c=o 



(3 1 -4) 



[0064] ±fB5**> R , ~R 4 > R 1, ~R 1 \ P 1 

1 , p 1 2 x q 1 , x, y, ks m. n ti±ia£P®£> 
ItSfefc^VTo p2 1> p 2 2 q 2 K q 2 2 
K q 2 2 2l±OX«iE!8rC&!K p21+p22 = p 

2 > q21+q221+q222=q2 £$J£*r3$rC 

[0 0 6 5] CCDii^> pi K q2 Ui^n^tl&Jt 40 
l^W^S^fft^J^fc^U p2 (=p21+p2 
2K q22 (=q221+q 2 2 2) tt^n^ft^F 
^^W^S^^^*r^> ( P 21+q221)/ 

(p2 l+p22 + q22 l+q 2 2 2) l±ft& L<fe* 
0. 1~K «*D#£L<tt0. 5~KHtc$f£b< 

i±o. 7~i^So £fc> Q&c-o-cg£*r*r£ 

3B<fg> &^*U<:li±i2:i£ (4 a) X« (4 b) 
ttS£«t^ ^fc^ (4 a*), (4 b* ) * (4 
a* ' ) , (4 b* ' ) , ff*L<tt (4 a* ' ' ) , 
(4b' ' ' ) Tjf^ftS&JtmT&So C<DHi$s 21 50 



Mmtf3®VL±<OWin> ±IB^ (3) k:45^T, 
¥<ft£> 3 m J^± £ Q SS£ U t> © £ o 

[0 0 6 6] 

[fc2 9] 

R 1 R 1 
I 




I 

R 



[0 0 6 7 ] fcfcx 5£ ( 3 * - 1 ) > ( 3 * - 2 ) tt» 
?P*S&> SC <3' -3) , (3'-4) liSH^SS^ 



29 

*&femtmmmz<o$m ,t 3$, en ic^^y^y- 

;V%*mX 8 0 fcTF^ ^2-50 

[0 0 6 8] C«J1&> 5£ (1) 

tf * ;v * > ;i/M<o£# t^tsc-o-cl 
#W?-£&^©iU£te¥J$0^;l/%£j@*8 0^;V% 
WTsltlco. 2~2 0*;1/%^$U\ 0*;l/%£ 

*T*VHI:U 7;v#ytcftLT&#&tffc<fc-p*: 

[0 0 6 9]a(D fc45*«7xy^>Ht*»SRtf 

JS0*;H6&jB*.8 o*;l/%fiTF, Wti 0-5 0^/1/ 
*WS!U\ 0*;V%teftSfc7/l/*y»jjraft©a 

o *:fr%izmxz> 1 7)1% v fc*r*r tttf « < a ■? 

[0 0 7 0] fcfc, C-0-CMWtS»IMi 
T, C-0-C»**f**ll»Rtf»=f 
[0 0 7 1 ] MnoftMtti: Kn^xfi/ 

q 1 + q2 (=q) , EPS 7*y U^h^ffi^ 

ttfttf, pl+p2 + ql+q2 sB^fcfc pi 1 + p 1 2 
+ p2+ql+q2 (=p + q) 

[0 0 7 2] q 1 + q 2 (=q) OMfttfO 

R 1 

CH 2 =A 

^{OH) y 
CO 
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<49, -3k ql+q2 (=q) 

[0073] *!Moft&?fl:ft«ri** 

E^fltfs 1, 0 0 0-5 0 0. 0 0 0, $f?£L< Ji 
3, 0 0 0-3 0, 0 0 0T?J&£&gtf;fc3o 

£&£fc<DtfctK 5 0 0, 0 0 0«JBX.«fe7n/AU 

10 [0 0 7 4] *«WO«»?fl:^ftti5^T, 55 

i^nStiJO^Xil^^iM (Mw/Mn) 

iKir^tttt^a^a^ao # y 7-tf#fit5fe 

fctt, 1. 0-1. 5,Rfcl. 0-1. 

[0 0 7 5] *9mo*»?fl:MoH»3Eraic 
^fMBW*-*. **\ ±C-lft« (l) tf^ttHK 
(2) Qfcftttli* WX&T&-®#, (i) > (i 

i ) > (i i i) v-s^fc/i/S^x 

«y e^7x*vfi£**cfcfc*0»*cfc#Tfr 

So 

[0 0 7 6] CCT. WtcMjr-^-^tRMft^tl 

30 tt-e** cfc*«fl*i/<, 

y e y ^r~* ys&tf ^«jf£fc*y v 

[0 0 7 7] 
40 Hb3 0] 

R 1 R 1 
I I 

CHj—C CHz=C 




R 4 



(id cm 



R \ R\ R \ R'« x. y, k, m< ntt* 50 tt^ttl:Eil3«tf>lti**^f . ) 
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[0 0 7 8 ] * 

tt, i o H»n¥*m-e 4o~9o ■c<D*r«jflK<bl*j 

[0 0 7 9 ] £fc, ±fE9^*;V«^tt*«»**^1f 

WfcESfcKfbKiR* SIUKx-t;K IBflS&aHbTkJKiS 

(THF) , ^ + fh^tKP^^ 5>*h 

[0080] 7$;*^a^*frtt3Mtn*b#*tf, w 

oi${S¥&$<£0 2 0-5 0riiS^iI£ 
T?3~l O^flS^^a^SU^o 

[0081] *fe, *«io«^t^^v^r 

[0 0 8 3] ££fc«*r5*y*?-<0ilgtt 1-301 

[0 0 8 4] M^EfSttft 1 0^7l§ISmc^ 
fi£Mft<0#lktt> 



( n ) ttRIV 1 0-2 6 5 5 2 4 

32 

[0 0 8 5] ±eu eyyr-tf-yfiGSfcttx 

/Mn=l. 0-1. 5) ^^UfSt^^So 
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(wherein R3 is a hydrogen atom or a methyl group independently respectively, 
and R5 is optionally substituted alicyclic group having 7 to 15 carbons, or 
alkyl group having said alicyclic group.), then the saturated aliphatic 
protective group in a general formula (IV) is removed. 




(wherein Rl is a hydrogen atom or a methyl group, and R6 is an alkyl group 
having 1 to 6 carbons,) is polymerized or copolymerized with vinyl aromatic 
compound, and subsequently is copolymereized in block with (metha)acrylic 
acid alkyl ester expressed by a general formula (V), 

CHz=C 

C=0 (V) 

0 

1 

(wherein R2 is a hydrogen atom or a methyl group independently respectively, 
and R4 is optionally substituted alkyl group having 1 to 12 carbons , or 
heterocyclic group and, subsequently is copolymerized in block with 
(metha) acrylic acid alkyl ester expressed by a general formula (VI), 



[Claim] 

[Claim 1] An narrow dispersed alkenyl phenol system copolymer consisted of 
the structural units expressed by a general formula (I), a general formula (II), 
and a general formula (III) 
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7-15C alicyclic group or an alkyl having the alicyclic group]. Then, the 
protecting group of formula I is removed to obtain the objective copolymer. 
The obtained copolymer consists of a structural unit of formula IV to formula 
VI and has a number average molecular weight of 1000-50,000, a ratio of a 
number average molecular weight (Mn) to a weight average molecular weight 
(Mw), Mw/Mn, is 1.00-1.50 and a ratio of formula V/formulae (V+VI) is 1/9 to 
9/L 
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[0 13 4] ±IB5£ (6) <D**££3<D*X#8tt* 

[0 13 5] ££&&£LTt3\ 7*b-hU;K 7* 
h>\ y*^;V*/VA7* h\ ^^w^hr^K, 

[0 13 7] Eftigg£LTt±0~l 0 Or, $fi;L< 
JiO-60tT^So raifclttiO. 2-100 
*$m> #£L<ti 1 ~ 1 0t#MT*&£o 

[0138] ~mwt&Tfr*frifc&totisXiit~i&ms> 

-tert -7*>K t e r t-TS/HW 

Tti tert -yh^^^;i/^-;Mf-;v^P7^ h\ 
t e r t-7SD*V*/U#:i>M*JI>*n?'rP, t 
e r t -7 h*^*;I/^-;^WPV^ f\ t e r 
t -^h^i/^W-Z^/l/^D^^ F»#W6 
n, b 0 7 to>\&<< K k. LTli h V***/* 

;l/-ter t --fl-frf U /I/* D PWW6ti 

[0 1 3 93 *ft. ±fB!f5lXttSfS2<0;£i£lc<J;D#e. 
nfc-JS^ (3a* -1) - (3a* -4) 
asmfc^tote, &SfcJ&CT7C<8HR3£ ( 1 \) 



20 



30 



40 



c=o 
1 

R»-OR u 
I 

O-R* 



I 

oo 
I 

OR* 



b' -4) 



i/)vm<0 l Wlc^ltq 2 2 2^/K£>3&7;l/*/Wfc 
*J, ** V 7 ;i/*;Hk^tt*R«*'&T 3 »7;P*/Wfc 
Xti**V7;l^Wfc?*£i: 
[0 14 0] ±ffifffcH\ »«*fcfe^T»0#feTT? 

[oi4i] fr&mmtisTit, ^^;i/*;^r^ 
h\ ^?-/l>7*feh7 5 h\ fh7fe:KD77^ fttt 

[o l 4 2 3 tt«<0»fcLTti, fflS^ «£S*. hU7;l/ 
mRXStj^^^^moi^mcMLro. i~io^e 

[0 1 4 3 3 O-IOO'C, 
Ktt0~60t^0, KCTi^UtiO. 2-1 

[0 1 4 4 3 3&7/V4vMt3J£bTti^v:/7^ 2 
-^^i/-i-7f>> 2 2 -fT-ymt^m 

IfZtis **V7/M t ;Wfc'&ftfc LTiia-7 W*U 
*7^^ 2 1 -*y> 5, 6- 

[0 1 4 5 3 fcfcs -tt^ (3a* -1) - (3a* - 
4) T^«n*i»^?fl:^**«A*rfcil[»Tffi-ia: 
5$ (3 c* -1) Xtt (3 c* -2) T^^nSHOjg 

t^tt^-rsK^^ftfc-Jft^ (6) V7rs~$nz> 
(5) ^^nsi^i^AtsctfeTf^o 

[0 14 63 
lit 5 4 3 



50 




[0147] 



ML 5 5] 




R 1 




R 1 
I 



R\R',R , >R\Q,plKpl2>p 
2, ql> q2U q2 2, x> y ii±mtm^<OM^ 

[0 14 8] *»WO*»Tfc**te*^T, R 'OK 

^*KSl*;Pfc*fLTp2 l+q22 1*/KD&*£ 
&Mm*±ft£m&<OJ3&'?P 2 2 + q 2 2 2 * /V#A 

*rs<:*:fc:J;^T> frfr 2 SXiifcltfr 

J»ff ft* 0 >g LT * ft&±£ A L fc 

[0 14 9] *»W©*»?fcft*tt. 



40 



(3c' -2) 



[v I] (A) : &®m\ 

(B) : ^-X8Jfl!i:LT:i£ (1) x (2) Xtt (3) 

(C) :HSS£#J 

[VI I] Hki, (D) : (B) &#£im(0^-xm 
ISfcbTTteHBW (1) T5**n*«9jgU¥ffi«r 

1$ o -t 8 o *)V%yL-?<Dm&v®#m& t fcs 
3, 0 0 0-3 0 0, o o oe7)}g$H 1 ^^:•& 
&;£i!£Lfccfc*4smi:*-sfc^^ 

[0 15 0] 
[It5 6] 
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(CHaC; 



R 1 
I 

I I 

R 3 R 4 



(OH), 



R \ R\ R\ R\ x, y. p, qti^ft^ 
[0 15 1] [VII Illfc, (E) : iMMNftftJ* 

[IX] Ifc, (F) :*4P»^LTiaStt^«*fte 

[X] Efc. (G) : ^MJ^bT^?^(c=c-c 0 

[xi]stt> (h) imftmwLmutm&vrctt* 
tom£rzfc¥mm#s?mu>sx htm. 

[XI 1] (I) :7-bfl/yr;l/3-;HI# 

[0 15 2] CCT, *«wt?ttffl*ns (A) 

wa^jfctrti, ^^^^j, ^-xtw, 

~^h+^-2-yp^;-;K i-xh+^-2-y 
x/k ei/^^y 3-;vty xf ;vx-f;v, x^ 

(R k M* K " 
CfiU R ,0 «^S(1~1 2<0IS««, #&ttXt±3i 

&7~1 2<D7^/l/*;I/g£3iU M *«3-Kx* 

a> x/v*x*a*^u k • mm&'&ttfa'(*y* 

b£2X&3T&£o ) 
[0 15 6] R ,, (0T;V^;^^LTt±^^;Pg, x^ 

^n^;i/g, -f^frm, wv^z/frm. 2- 
jimm&mifznzo r v -jvm tvx\±y 

p-yh + ->7xx;H, m-^+^7x-;H, o 
-^h^i/7iX;l/I, xh^i/7i-/Vl> p-te 
r t -T^+v^xX/l/^ m-tert-7h4 : V7 
i-;l/If(D7;V3^>'7i-;H, 2-**/l>7xx 
;i/g> 3-^;i/7i-;H, 4-^^7i-;H, 
x^;l/7xx;Vg, 4-tert -^f;l/7x^;H, 



(1) 



*fl/X~f fl'T-fe^"- K e l/> n-;l/*y x 
f;l/x-f^7tf-h> aix^;^ tf/i/ey&x?- 
10 3-^*^DW>»y^;k 3 

-xh*>'7'Dlf#y&x?-/K TOter t -7^ 
;k 7oe*y&t e r t -t/*/l>> 7p tfpy 3 
— rt/-*/- t e r t -^;Vx— r^T-fex- 

^^x^i/y^'Jn^v^^f/Vx-f;^ l -xh 
*v-2-yD/v-;i/Offi> $±»ffjt»*ayneu 
20 y^U a-;vtyyf;i/x- r/i'T-fev 1 - h&tf^oig 

[0153] m&m\<om%&its *-xmm (±ib 

(B) (D) &#£<D&ftm, i o 0 

& (SftgP, WTii) IC^LT2 0 0~1, 00 0 
4 0 0 ~ 8 0 0 tt&ttM-V&Zo 
[0 15 4] (C) &&<D&ft§im£L?&. TC-lft 

^ (7) o^-x^i^ ^ (8) oVT'/titynw 
#\ 5£ (9) <D$ry* + s/A«*tt* &-*rY%fr*y 

30 hmm#. x>i*ymx.xT>i<mmft, -rsK— <>ux 

[0 15 5] 

(7) 

4-W7x-;H, ^*?-/V7xx;t/g^<D7/l/* 
*7xx;i^*>W£>n£o T^;l/^;l/Si:LTl±-<>' 
^/i/g, 7x*?-/i/m^tf^tfe>ft£o k 

v-cF^xy, bvyu-h, i, i, i-h;7/1/# 
40 px^^M^-H> y*7;v#P7 F *:'x;i'**- 

y-i?yx;i/^-h, 4-7;vta^^^x;i/t4- 
K i, 2, 3. 4. 5-^y^7;i/^-P^y-ifyx;v 

yxfo**-hW<DT!V*frxfr**-btfmtft>ri 

[0 15 7] 
Mfc5 7] 
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(8) 



62 



(flU R *\ R ' ' ttKIRR 1 - 1 2<Dg«K, 

R6 - i 2 or y - /nxtt ad y vftT y 

CO 1 5 8] R '\ R ,, om^ifctttt^f/l/ 

x*;VS, 7ne;H, 7 3*3* 

p/<^;i/S, s^p^f /fl/aOi^/H^ 7 io 

jtvyf-frwufimtfbti*. Apy>fcr^*/ni: 

l/Ttth»;7Wn^^I, 1.1, l-hU7/M* 
pxf;l/I, 1, 1. l-hV^DPX^S, 
;W-p?^;V31W^tfe>na<> TU-;Vg^UTtt7 

x;i/3* o-^h*^7i-;H>xh^7x-;i/ 

R M R 66 
I I 



p-tert -^h^*>7i-/l/I, m-tert 
-7h*^7i-/HWr^3*S/7i-/H» 2- 

^^;P7i-;H^ 3-^f/i'7x-;H, 4-^^;P 

7i^;H> x^7i-;H> 4-ter t 

7i-;H> 4-t/*/i>7:c-;i/g* s?^^-/V7x-;i/ 

u-;i/mtLTi±7;v^p^^H?>'©> ^dd^^ 
i, 1, 2, 3, 4, 5-iy$7>]/*w*yiiy&i$ 

[0 15 9] 
[ft 5 8] 



R B3 -S0 2 -0-N = C-C=N-0-S0 2 -R 6S 



(9) 



(fiU R *\ R"^ R ,f tt«SR*l-l 2<OM«, 

M&ttx it r ;i/ * i* a a y ^ ft 7 >i/*;v 

3> ^S6-l 2(D7U-;PgX«^Py>'ft7U-" 

/i/&XiiJ£fj?R7~i 2 07^;V+;Vg^^*To tfc 
R*\ R ,k tt5^tc^tT^«|ji^^bT*><J: 
<> R "> R ,f tt*n«i* 

IRR 1 - 6 <Ol&mKXI l tfttitiR<DTfr*Uym*& 

to ) 

[0 16 0] R *\ R * \ R'^TM/I/^ ^py> 

ft7/i/*;i/S, 7U*-;H, /Npy^ftrU-;^ 7 
<5;l/*;l/g£bT«> R '\ R , 'Tf&i?§Lfc*><9*:M*a 
olA^if 6tiSo ^fe. R *\ R^^/P+WVS*: 

[0161] Hftffjtcti, h V7;I/tD^?^ 

M^i^7x^;I/3-Hx^A> h'J7/^D^^y 
X;l/*V& (p - t e r t-7h^'>7xx;l/) 7x- 
;V3-Fx£As p- h;Vx>x;V^vg|^7x-;i/3 
-Kx^A, p-h;pxyx;l/*^i (p-t e r t- 
^h + ^7xx;l/) 7x^3- Fx$A, hU7W 

D^^yx;i/*ySfhU7x-;i/X;i/to^i,, bU7 

Mp^^ty^l/^yi (p- t e r t-7h*^7x 
x/10 ^7xx;i/X;l/*x^A, h'J7;^P^^^X 
/l/*V&ex (p-tert -7h*^7xX;V) 7x 

-;vx;V*x»>A> hV7;vtP^?>7;i/^ytFy 

X (p-tert -7h4^7x-/V) X;V*~ >^ 
p-h;Vxyx;V^VihU7x-^Mx^A > p 
-h;l/X>XH>t (p- t e r t-^b^^7x^ 
^7xx;i/X/V*x^A, p-hrt'XVXrt/jfcvBI 
ex (p- t e r t-7h+v'7x^l/) 7xX;l/X;l/ 
fc-^A, p-h/VxyX/l/jfcy&h VX (p- t e r 



20 t -y>*~>7xx;i/) x;v*x^a> ;t7;^D7 
^yx/i^v&b U 7x-;vx/i/*-*>A, y^>x;i/ 
#yHMJ 7*x;i/x;i/*x£A, h y 7;v* p* 
x;i/*^&h y ^/l/X/l/aftx^A. p - h7i>xyx/!/ 
*y»HJ ^^vx^x^a, bU7;i/^P^^vx 
;l/^y^>'^a^^v';l/p<^;l/ (2-^-^y^^p^+ 
x/P*x^A> p-h;l/x>xM>^'>^D^ 
^s^M^/i/ C2-**vs/^p^4 l ^;i/) x/i^x^ 

A, h'J7/VtP^^yX;^>®^^f;l'7xx;l/X 
;V*-«i?Ax p-h/l/X^M>Vi^^;P7xx;l/ 
30 x/v*xsa, h U 7;i/^-p^^^x;i/5h>^^>'^p 
'\*>'/i/7x-;vx;v*x»>A, p- h;i/x>x;i/*y 
&^5/?p^*S/;l/7xX/l/;uV*x£A^<0#x£A 

js, ex (^y-t?yx;i'*-/i/) vr s f**y* ex 
( P -b;Vxyx;l/^-;l/) %?rV**y. ex 
uyx;vtvx;i/) j;r^^^ ex (v^p^*^ 
9T s f**y* ex (s^p^^/vx^ 
*x/v) *?y*f*$y, ex (n -y^/vx/i/^x/v) 
VTV**y* ex U y7^;i>x/i/*x/io 

ex (s e c-7^;vx;v^-;i/) VrV** 
40 ex (D-ram/i/*^) *jrv**y> e 
x (^y7W;vx/i>*-;i/) i^r^^v, ex (t 

e r t -7^;UX;l/^-;b) ^7^^, ex (n- 

r^/VX^fcx;!/) 9TV**>> ex (-<y7*/vx 
9T s f**y* ex ( s e c-7 5/l/X;l/* 

*/TV*$y, ex (t e r t-7 5;vx/i/*x 
;V) ^7^?v> 1 -$/?P'\*5'rt'X;V*x/i/- l 
- (ter t -^/VX^fcxHO ^7^?^ 1- 
5/#P'\*>';l/Xrt'*x;l/- 1 - (tert-7 5;VX 
VTVtfty, 1-ter t-7^X;V* 
50 x;V- 1 - (tert -7*;VXrt>*x;l/) *JTV*Z 
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ym<oi?TV**ymm^ ex-o- (p-h/i/xy 
x/i^x;!/) -a-^^^;i/yu^^^ ex-o- 
(p- Wl,xyx;l/*x;i/) -a-^7x-;^U^ 
yA> ex— o - (p-h;biVX/l'^-;l') - a - ^ 
5/^D'\*$';l/^y#*f A, ex-o- (p-h;Vx 
y^;i/^-;v) - 2, 3 -^y*y^*y^y 
A, Ifx-o- (p- h/l/xyx;l/*x;V) -2-^^- 

)V-3, 4 -^y^yy^y^y^+yi*. ex-o- 

(n-T^yX/l/jfcx;!/) - a f-/l^y 
A, ex- o - (n-7*yX/l/*x;l/) -a-^7i 

;V) -a-yy^D'N + y/l^ytf^yA, ex-o- 

(n-7^x;^t-;i/) -2, 

y#*yA, ex-o- (n-7$yXM-;l/) -2 
-*?-;l/-3. 4-^y*y^#y^y**yA> ex 
-o- (* £yx/l/*x/l/) -a-:y*^/V^y**y 

A> ex-o - (hV7;vtP^?^x;i/^-;V) -a 
-^f;^'J*+^A, ex-o- (1, l. i-h 
U7;VtDX^^;I/«) -a—y^/l^y** 
yA, ex-o- (t e r t-^^>XW^l/) -a 

-y*^;i^y**yA, ex-o - (;^7;v^n^ 
**yX/V*x/l/) - a-^^^^Ut^'>A, ex 

- o - (y^P'N+^yx^x;!/) -a-^^^^^ 
y#*yA, ex-o - - a - 
y*^/i/yy*-*yA> ex-o- (p-7;v*n^y 

- a -y* ?-/V^y #*y A, ex- 
o- (p-tert -T^rt^y-tfyx/l'Jhx/V) -a 
ex-o - (*yuyx;i/* 
x;l/) -a-y*?-;i/^y**yA, ex-o - (*y 

VX^^ummfts 2-y*P'\*y;l'ft;l'#x;i/-2 

- (p-h;Vxyx;V^x;V) ^P^^ 2 — fV^D 
e;V^;l/^x;V-2 - ( p - h;Vxyx/^t-;l/) 7d 
/<ytg<D0 ->r hx;l/t^ii#> ^7i-;V^M 

y-y^n^y/i/yx^y^^x^y^ 

P -h;l/x>x;P^>^2, 
;K P -h;l/x>x;l/*yi2, 4-^hp^;l/ 
^©xbn^yy/VX/t'**-^^^ l, 2, 3- 
hUX (^yx/l^x/l^^y) ^y-t?y. 1,2, 
3-hUX (h'J7^P^?y^x;mv') ^ 
y#y> i, 2, 3-hyx (p- h;l/xyx;l/*x;l/ 
**y) ^ytfy^<DX/i'*yg|xX'r/i'if3l#\ 7* 

hyu-K 5-y;i/^;i/^y-2, s-y^/i'tf+y 
^5 F--f*/l/-HJ 7l/-h, 5-/;i/#;i'*y-2, 



( 38 ) 10-265524 

74 

5}-;;t/*y-2. 3-^*;V^^i/>f ^ K-^/V-n-y 
?-/l/X;l/**- hm(D4 ^ K--r/V-x;l/**- 

#^tfi|£tf£n£tf> hiJ7^p^^>x;v^^ih 
y 7xx;px;1/*x^a, MJ 7;i^n * £ yx;v*y 

& (p- t e r t -7 > h + >'7jix;l/) y 7 xX;l/X;V 
*x»>As hU7MP^^yx;I/^^h'JX (p- 
t e r t -7 k h+^7xx;l/) X^xS'A. p-h/t> 
xyx^^^ih y 7ix;l/X;Wto>)As p-h;l/X 
10 yx;l/*^i (p-tert -7" h ^^7x-/l/) e^7 

x-^ii/^-^A, P -r-;vxyx;v*y&hyx 

(p-tert -7 > h+^7xx;l/) X;l/*x^A^<D 
^x^ajs, ex (^y*fyx/l/*x;l/) ^7^^ 
y, ex (p- h/i/xyx;i/*x;i/) i;r^^>s e 
x (y^a^*y;vx;i/^x;v) yrv^£y> ex 

(n-7^;vx;i/^x;i/) yry**y> ex wv^ 

^;l/X;V*x;V) VTV***y, ex (sec-^/V 
x;P*x;i/) ^r^^x ex (n-^P^x;^ 
x;l/) *JTV*$y, ex Wvrpe;l/X;l/*x;v) 
20 ¥TV*$y, ex (t e r t -^^;vx;i/^x;i/) y 
rv;<*y^©^7y**y^£#x ex-o- ( P - 

h/l>xyx/l>*x;l/) -a-^^l/^'Jt^v'As e 
x-o- (n-T^yxn^x/io -a-y^^y 
4-^>'A^<oyy*^>'A^#^^$f^L<ffl^5n 

So £fc> ±IB^^J«lS^m^TX«2@JX±^ 

iqi±^mtc«n. yry;**yffs£&&tf^y**yA 

30 T&§o 

[0 16 2] &%£#JO«I«tt, 'V-XUfffif 1 0 Ogtf 
tc*fLT#i;U<tiO. 5-1 5gp, L<tt 1 

~8gpr*feSo o. 5f®z*)'P%^£mmtfm^mG& 

[0 1 6 3 3 ( D) j£#<D±fB (B) tfctflc^* 

nTv^^^{b^^(±gy©-<-xrai: ur 

40 ti\ ^tcTIH-^ (1 0) Tr^ftSSfi^^S 
#3, 000-300, 0 0 0<Ofc#?\t^mi$ttmz. 

[0 16 4] 
[fc5 9] 
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CI 0) 



[0 1 6 5] JifesSfcifc^T. R \R\R'\R^ 10 
R ,, tt±«i:H«©«i**^U R l, tt±f25£ (5) £ 
&fifc 3 £0, fljXtf±fBxS (6) 

4-20 ot*V7;i/*;H?fe^c 

[0 16 6] e, f tt^n^noxiiiE&Tfc^K e> 

f tf|iWtcOfcft£c£tffc»K gl±IE8r?fc$> e + 
f + g= 1 ?fc£o cn^Offi^JttiO^ e / (e + f 
+ g) ^0. 5^IL<ttO. l^e/(e + f + 
g)^0. 4, 0^f/(e + f+g)^0. 5, »* 20 
L<tt0£f/(e + f+ g)£0. 2, 0. 4^g/ 
(e + f + g)^0. 9> $?£b<ti0. 6^g/(e 
+ f+g) ^0. 8T$5o e^i* (e + f+g> & 

[0 1 6 7] C©*5*»3^fl:61tMi* 
1^3, 000-300. 0 0 0, »$Kli5, 00 

o-3o, ooo v&z&mtf&&a n¥£&?s# 

cD£fc!K 3 0 0, ooo^@^si:7;^yj|fW 

[0 16 8] C<0 (D) jaao^-XtMifc^T 

*>> (Mw/Mn) tfjfc^if&tt&^S^ 



torn, ^*-y»*»o«ii*©JRHi:a*»* 

-2. 5, met. 0-1. 5<0»l»ttWSCk*<» 

[0 16 9] £*5, (D) j£#<D^~XtiBi<DgS£S£ 

(B) rt»©^-X«* C*«*ftT^* 
4b) i:Og3^J^t±> o : l 0 0-9 0 : l 0 ©fifilt 
#$fi;L<> ftto: 100-5 0 : 5 0 
So ±IB (D) jft#0^-Xtfjli<£>K£*tf±f2MJt 
<*!>#v>fc. (B) $#<D^-XM§ (£« Strr^S 

So 

[0 17 0] *^0P^Xh#PtCti> Hie (E) A 

mt UTtt, 100-1. ooo^H 

<tt 1 50-800 fr*Dft? : ft\cyxS-)l'&M& 

hx^m o - 1 o o * 
[0171] fcfc, 7x/-;H*7K^O7j<^iE^(0^ 

ftO0^%W-h> jf$K(i3 0^%W±T?fcO, 
gfc, ^©±181*1 0 0*/V%, J:D»Jl<ft80t 

[0 17 2] C<DJf£, ^^S7i/-;V^7KK^2 

oa±*rr*fc**fc bra, tib^ cd - (x d 

[0 17 3] 

Hfceo] 
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(i ) 



[0 17 4] 



jjq CH(CHs)2 

-or) 01 



(OH) t 




R l5 « 



[ffce l ] 



(ii) 



(I) 



(OH), ^V-tJJH), 



(hr) 



(v) 



R' 5 , (OH) f 



(OH),.^-^ ^-^(OH), 



(vi) 



(OH) 



(QH) r 




(vi) 



[0 1 7 5] 



[<fc6 2] 





(R M ) k -COOHT^^ R ,l tt-(CH.).- 
(1=2-10) s «*»6~1 0©7'J-l/V», * 

'•ttK*Ri~i oomi/^ 0© 
ru-i/vi, #/i/#-/vg> x/v*-/^ Wtfkm=? 

T*&£o J tt0-5©»»^&0, uu hfctOX 

ttinSo U s* . t' > s* * > ' 1&* 

n^n s 4- 1 = 8> s f +t*=5. »• • +t* • « 

fcBSMf-rsj^ftBn***. (v i i i) . 
c i x ) ©^wo^^as loo-i, ooo^ts 



) 10-265524 

80 



(vi) 



Ok) 



(x) 



[0 1 7 6] ±iB5£*R *\ R"£LTl±, WXttfcm 

Jg^> *?)im, x^;l/g N ype;n, x 

■\ £mm&t><D, ass^ii-cooH, -ch 

COOH> R "£LTfci\ M^.Hx^l/yi, 7i-U 

yg> zfrfr-frm, mmm?s Gran 

x^;l/Sx f^frM, 7nlf/I/g> x^-;l/g. 5/ 
[0 17 7] ca, »jSP«»#jo«^««sa:UT 

Jiia— (5) ?qrcn«s, ±fB-R5* (6) 
T»*sn*3, «*R4-2 0©3»r;v*;vSv &r 
n/*;i/ai©«RRtf i - 6 © h y r/v*;^ v >im. & 
^R4-2 oo**yrM/HWW6n5. 

[0178] ±B7x/-;Vtt*RS£R*£JS3T?* 
*MMIUfcfl:M (»*«»*) ©E^fiiis 

lilOOSSfcJtU 0-50^ #icU<tt5~5 0 
50 «**)#*L<ttl0~3 OgBT&tK ¥&X&2« 



( 42 ) 



81 

[0 17 9] £43, ±iBOJ:3a:»ISI«iJ»#ja:7xy- 

So 

CO 1 8 0] ^(Dl/^FTOt ±IB?£8?f!njS58J 
Wa^Mtfl. 0 0 0£j@*3, 0 0 0WTT> A>0 

te 7 x y -;i/ttzK»S*#-r 5fl:*«o«7 x y 

H^CTz-CH ^ T CH 2 -( 



10-265524 
82 

[0181] ^5i^lT7iy-;i/ 
Tta-^ic (in T-r^na&oMumttSrWu m 

ft¥i$#?Mtf 1,0 0 0 3,000 UT?&3 
fb^fr&sifcfns i axt±2aju±o{t^^i^^^ l 

10 [0 18 2] 

[fee 3] 




OR 8 L OH 
\ / \ s 

tlO^v/ (v+w) £0. 6%M&?2>&X&%o ) 
[0 18 3] CCt, ±E*»iW»»IOifc5Ffi«Si:L 20 

Ttt, ±E-jft^C (5) T?^nsi, ±IB-1RS 
(6) T^^nsis K**4 - 2 oo 3 ttr;P*/u 

So 

[0 18 4] ±l2SU^^fJWJOffi^fiti, ±IB&8? 
•l»«li:»«-Lft»»tl*«l4#i:LT^X»«l o 

co 1 8 5] %*5s ±m<D*st*m<DmmwwQ&. ? 30 

[0 18 6] E£> *JMKDU^Xh#»tett* CF) 

[0 18 7] ceo (f) &jta#j£LTEfr£ftS&g& 

[0 18 8] c©J:-5*aUlttffc^*i:UTtt, Hi 
SU $2 8L »3»<Dli«rtfc7 5y«, 11*7 *y«U 

5f*»7sy«, ttift«7 5y8s ********* 

ft* r5KW#, -f5FW#»Wtf6n*. 50 



(1 1) 



[0 18 9] Jl^Wtett, Mil »OJW63»r5>«lfcU 

r^-r, ^w^v, x^/i/7^y, n-y 

>fV^W5y, sec-Wr^^ ter 
t-/W5A ^^W5A ter t-7=/l/ 

d^*^75^ ^yf^7^^> t^^T^y^ 

r^y, tv-uyvr^y, x^-py^r^y, -rb^ 
x*uy^y*£y$tffll*£fts fB2»©»JBns*7 5 

~ype;i/T^y, ^v^dwsx -y-n-y 

f;V75V^ ^V^f;l/7 5A ^-sec-^/V 
r = y, ^y^7$y> ^J/*D^^75^ 
y^s+^y;VT^y> y^n^^y/i^^y, -y^y^ 
;vr^y> -y^^^-;v7^y, yyx;i/7^y, y*r-y 
;i/T^y> ^Kf^V7 = y. -y^^;i/r^y, n, n 
-^^;v^^l/^7^y, n, N--y*?-;i/x*u 
y-yr^y, n. N-^wh^x^i/^y^s 
^«^«n, *3aoiJ»i7 5^*tu, hu 

^y> by-fy^^r^ys h'j-sec-^7 
^y> hu^y^;pr^y, hU^^P^>f/i/7$ 
hu^+^y/VT^y, hu^^D^^^a^ 
hy^f;i/7 = ^ M;***/i/7^y, HJyx;i/ 

7 5y> hUf^75A hU Ff^75A h U 
-b^-;l/7^y, N. N , N' . N' -fh7^f;^f 

py-yT^y, n. n, n* . n* -fh7^f;i/xf 

Uy5?7^y, N. N , NT , N ' -fh^^^f b 

[0190] &&7*>mti,T&, mz&v* 

^xf;V7^y> ^^x^l/^DW^ys ^y 




83 

*y;i/7^y> yx**)ir$>. *y*J)WJ**frT* 

N-^^^-ij^ N-x^;b7~yy, N-^Dlf 
;V7xyy, N, K-y**fr7~Vy^ 2-**/l/7 
- y y N 3 -p<^;V7-U>s 

V, 2--hP7-VV, 3--hPT-'i>, 4-x 
hDT-UVs 2, 4-^hD7-U>> 2, 6-5> 
-hD7-V>x 3, 5-^hn7-U>> N, N — 

= y, ^^;i/^7x-;i'7 5^ h >J7i-;V7^, 
7i-l/y^7^> ^7^;l/T^>> ^7 = yt7^ 
uy. ep-/Vf§*{* («**feD-;K 2H-ea- 
;K i-^^veD-;K 2. 4-^^^;^d-;K 
2> 5-^^^;i/tra-;i/, N-^/i/tfp-;^) * 
(Wfctf**-**/-^ 

V-zi/W , *7*/-;i/««# (I«^(ff7y-;K -f 
v^7^-;W > * 3 (WfcfcMS* 

£pyyf§3£# («*tfenyy, 2-**>l 
-l-epu^f), i?py^yM# y 
*yy, N-;**;n*py^> ep';^yy> N-^f- 
;vepvH^) , >f 5 >mmft. -rs^/uv 
yfiiitt. eys>y«MM* (fl)*tfeyyy> **/i/tf 
y?>y, x?-;i/ey$>y, 7pe;n*y$>y> 
yyy, 4- (l -?*)],'<y*M tv&y* *J** 

y, 7x-;nf'J^ 3-^f;i/-2-7x-;nf'J 

^y, 4-tert-7^e»J^A ^7xX/H?y 
$?y, *y *b**s\ZV??y. 7b *f 

V*y^y> i?*b**sWi?y> l-**-A>-2-*V 
Ky, 4-l?py^^y^ l-^^-4-7i 

x;i/ey^v, 2- (i-xf;i/ype;i/) ey-yy, 

mw, -<>vvy®mi*> */vymmw cw****; 
yy, 3-*yuv*;VjH-hu;i/§) , ^v*yyy 

iruviivft* 7$<7t?ymmi*. ?v>mmw* 



(43) W 1 0-2 6 5 5 2 4 

84 

mut* 7* y 7x*$>y«*<*. i, i 

o-7x+ybuvy®mw. TT~y®mfts t?j 

ffrmK, vvvymmwm&mmzti** 

[0191] M£> *;l/#*^S*^*rs^aiRlk*tt 

r^y^w^ a 7?xy, r 

;M?xy, 7x/^^yE y/i^ = yH, yy*yy> 
tx^-yy^ ^vp^^v, yyy/i/P-^yy^ P-i^y 
io y> ^f-^-xy, 7x^77-^ xwx^ ys? 
y, 3-7^yif7^y-2-*;^^ *F4^y7 

GtofcLT 3 -if u yyx;b*y^ p-h/vxyx/i/ 
p*$/t?y^y> 7*/^u n /-/k 2, 4-*yyy 

y*-/V> 3--fyP-^>-/-/l'tFI/-h, *^ 
x*/-/i/7ay, yx^y-;vr^y, h ux^y- 
20 iir^y, N-x^;i/^x^y-;i/7^y. n. n— y 

x*/l/X£/-;l/7^y> b V rfO/V— /V7 3. 

y, 2, 2* -^^;^x^^ 2-7^;x^y 

3-7^y- 1 -7 , P;V-^s 4 -75V- 1 

-7*v-;k 4- (2 -t FP^-yx^;i/) *;v*y 
y, 2- (2-tFP+^x^v) ey^yy> 1- (2 
-tFP+v'xf/v) tr^^yy> 1- [2- (2-t 
Kp*-yxh*y) x^;H if-^yy> e^y^yx 

£y-;K 1- (2-tFD^>'Xf;l/) tfpy^y, 

1- (2-hfd^>x^) -2-£pytvy, 3 
30 -e^y-yy-i, 2-yp/o^t-;K 3-epy 
y/-i, 8-tFDmo 
y^yy, 3-*>r ?^y^y-;v> 3-hp^v-;k 
1 -^^-;i/-2 -epyyyx^7-;i/> i-r^y^ 

yx3f;-;K N- (2-tFP*->xf;I/) 7^;V-Y 
^ h\ N- (2-kFP^>x^) 
K«tf«m*n«o 7$F«»#i:UTtt, *;VA75 
h\ N-^W>;i/A75F, n , N->^^^;v^;i/A 
7^b\ 7-tr h7^ b\ N-^^;V7-b F7 ^ K> N, 
N-^^^;V7^b75F> 7pe^V7^F> 
40 7^K^A^^^nSo Wi= Ktt«#fcUTtt. 

■9-^yy-i'SK, vwsF^^ns, 

[0 19 2] HtC, Tia-IS^ (1 2) Rtf CI 3) T? 

[0 19 3] 
Mfc 6 4] 



( 44 ) 0-265524 
85 86 

CH 2 CH£)(R 4l -0)s-R 44 

N-CHC^OCR^-Ot-R 45 (12) 



CftCHaO^-Os-R 49 

N-CHjCHzO^-OJt-R 50 

H 

r 4 \ r 4 \ r 4 \ r 4 \ r •■tt*ti€naic 

R '\ R'\ R"> R 4< > R >0 t±7K^M?^ 

$tn&i -2 o(D7fr*)\<mx&T^;m*mis. r 

£R 4 \ R 45 £R 4 \ R 44 £R 4 \ R 44 £R 4J £R 4 \ 
R° £R $ Ni*n^nfcS^bTm£j£$LTfc£^o 

s > t> im^n^txo-2 ocist^t iu 

S, T, U = 0Oi:t, R 4 \ R 4 \ R 4 \ R°. R 8 * 
[0 19 4] CC?^ R 4 \ R 4 \ R 4 \ R*\ R"<D 
~1 0, MlC#£L<til~8£>fc<DT&0, UttWfc 

7aeuyg> n-^P^ -<y^i/>», n- 

[0195]Sfe, R 4 \ R <5 > R 4< , R 4 \ R S, <9T 

?\>m, n t e r t 

[0 19 6]»C, R 44 £R 4 \ R 48 £R 4 \ R 44 £R 
4 \ R 44 £R 4S £R 4 \ R°i:R M #l»WM 
*(0*OI«JR«ttl-2 0, £t>$?£b<til~ 

HS$tl~6, 1 ~4©7M;H^^lt^tt 

[0 197] S, T\ Utt*ft^n0~2 0 
»K <£0ff£L<l* 1 ~1 0, Hfc#£L< ti 1 ~8<D 

[0198] ±12 (12), (13) ©jfc^ftfcLT* 
#W(t«> hUX {2- (* h*^* h*S>0 x^;l4 
7*y, hUX {2- (^h^xh^) x^/H 7 

bDX [2- { + 
*/} x^/l/J 7^, MJX {2- (2-7<b*^xh 



(1 3) 



x^;l/} T^y, Mix {2- (l-^b + v'X 
x^-;W 7^y> hUX {2- (l-xh*^ 
xh*^) x^-;M 75>> HJX {2- (1-xh* 
S^O***) x^/W 7*>, hUX [2- { (2- 
fePD^ih**/) xh+M x*;l/] 7 5^ 4, 
7, 13, 16, 2 1, 2 4-^^^-!,, 1 0 
-VrWisfti [8. 8. 8] <\^u^y, 4, 
7. 13, 1 S-Th?**V- 1 , 10-^7ife$/ 
*P [8. 5. 5] X^a+fy, 1, 4, 1 0, 1 3- 

V, 1 -7-tf- 1 2 4, l-rf-15- 
^^^y-5 N 1 -7^- 1 8-^^*>>-6^*^if 
6*1*. ttfcBSfcTSV. tfPU^ 

HSft^tU 7*l*l!I*fl\ -f^Kfl&tt, bUX {2- 
(* b4^>* b*^) X^;P} 7^y, MJX { (2- 
(2-* b*^xb*^) x?-;W 7^y, b'JX [2 
30 - { (2-^^xh^) x^;V] 75 

[0199] 4*^ ±iBffiSttfi:**tt i mtt&'&T'X 

m&^-x®mioomci$LTo~2®, mzo. o 
i ~i&%uGLrct><D&fim?&2><, ga£«#2gp£ 

[0 2 0 0] Mfols *%EOl^Xb#ftfc£, (G) 
LTSHH'Jfcs C -COO H^^tl^l^t 

40 [0 2 0 1 ] CO (G) &#£LT&£2tlZft?n\c 
= C - C 0 O HTf^ ftSS&W-T S3»»Hfc£tttt. 

[IP] TE-»^ (1 4) - (2 3) VmZtiZitft 
R"-COOH (R M tt**ttl-1 0O1ta«X»±» 

©7iy-;«ii (O i: = c-cooHT^?n 

50 (D) t<D*)\sW#C/ (C + D) -0. 1- 



( 45 ) 



87 

[i is*] TiB-iK* (2 4) . (2 5) -emsnsft: 
(OH)ti 



[0 2 0 2 ] 
«b6 5] 




R «i 



ttRI? 10-265524 
88 



(1 4) 



(OH)a 



R 2 



(0H) 12 
3 C 



(1 5) 



(OH) tt 
R 22 



R 23 




*(OH) B 
*R 22 .z 



CI 6) 



R^OH)* 



(OH) B 
R**i 



(OH)^ 



(1 7) 




[0 2 0 3] 



[€6 6] 



(1 8) 



(1 9) 



89 



\ 



R" B (OH)„ 



( 46 ) 



<0H) tt 




¥tm¥ 10-265524 
90 



(20) 



(2 1) 



(QH> 



(OH)* 




(22) 



(OH)* 

(flu 5£*R l li7j<im?Xtf*?- 

1 4 itTkmrn^xitizmm i ~ s ©it 8**xi±## <or 
rt^/i/gx^r;!^-;^ ^wi- (R h -co 
or' m CR' tiTkfg^xti-R "-cooh) 

D,R"tt- (CH,),-(!=2-10), 

ci in 



(23) 



gX«-R z, -COOHJiT*feS< 



' ttKXft 1 ~ 1 



30 



(OH)* 



R 25 



(OH)„ 



R 23 
COOH 



5<0&&TfcOx u, hliOXtilT^So sK t 
1, s2x t2, s3x t 3, s4s t 4li^nfns 
l + tl = 8> s2+t2 = 5> s3+t3 = 4> s4 
+ t4 = 6*i»JiU frO&7*-/V#te*iC'>£< £ 

9) <Dfc&$f£M¥J$#?l 1 . 000-5, 000 
fcfSSt yl±5* (2 0) cD{b^^fifi¥^^M 
1. 0 0 0-1 0, 0 0 0^t^^fe5 o ) 

[0 2 0 4 ] 

Hfc6 7] 



(24) 



(OH)* s/ =^R 29 -COOH 

(2 5) 



S5 



( 47 ) 



91 

(R f \ R'\ R ,, l±±IB£li3#<0it I *£^ , ro s5, 
t5lt s5^0, 15^0?, s5+t5=5£$£ 
?%WL-V&%o ) 

[0 2 0 5] ±12 CG) $Lft£ IT, JU*WfcttTIB- 

ja^v i i i — i — i 4 Rtf i x- 1 -e-vmznzit 
OR" 




10-265524 

92 

[0 2 0 6] 
[fc6 8] 



[\1-13 



CW-2J 



Cw-3] 



COOR" 




COOR" 



CMD-43 





Cm- 6) 



[0 2 0 7 ] 



[ft 6 9] 



( 48 ) 



10-265524 





0R W 



94 



CM- 8) 



CVH— 9] 



[0 2 0 8] 



CH 2 CH 



OR" 



X 0R" 




Uti o] 



CVI- 10] 



Cm- 11] 



Cvi- 12] 



H,C CH, 



CHe-COOR" 



(flU R" ttZkigK^XttC H ,C0OHI*SU [0 2 0 9] 

Sft^itfel'TR" Ol 0~1 OO^^ttCH ,C [it 7 1 ] 



Cva- 13] 



IW- 14) 





ClX- 4) 



CftCOOH 



C3X-5] 



CHzCOOH 

[0 2 10] fc*5, ±iS#?flfcl-C-C0 0HT-*2 
[0211] ±f2^?^ti:=C-C OOHTT^n^S 

*m?*mmm{ti5®<DBtom\i. ^-*®m i o obp 

fcttLTO-Sgp, (ftKiiO. 1~5&, <*0#l: 

C0 2i2]Ilc, (H) 

$^10, 0 0 ovLTcoit'&Va&m^zzt&zz 

[0213] utttfiicii, ^y*uy. jv^y. i-y 
$uy, rxuy. ^rzuy. e7i-ux Jy? 
«ity, 7^*1^ yxi-uy, yx + yhuy. rv 
h7-b>, 7^7Vf^^ r^yxi-yhviyy, r 
^yyhvuy, bvyx-uy, euy, *u*>\ 
^wrf>> e-by, ^uwy> *y* 



[K-6] 

30 ryha^yxr>ha^ 2, i-i?*h 

^y-yy^vy, 2-x^-;v-9. 1 o-^^h+^r 
ybt^y, 9, 1 o-^f^ry h *y*.y, 9-x 
h+^ryh7^y> 1. 2-t7h^;^> 9-7/1/ 

#Wy, TiH-^ (2 4) , (2 5) ^Ofg^Stiifc 

y, ^y^^7xy^<o^«^fl^s 2. 

3, 4-h^hD^M^/7i/^ 2, 3. 4, 
4 » -fh7HKP*M^;7i/^ 2, 4-^fc 
Fa^V^i;^^ 3. 5-^tFP*Mvy 

40 yxjy, 4, 4' -^tFD*'>^y^7x/y> 

4. 4* -ex wt+frT^;) *<yyy x;ym<o 
^yvyxsymmft, x^irm ^^/i/**x 

[0 2 14] 
Utl 2] 



97 



(R 8 % 




( 50 ) 

KR^COOIOIh 



WPB¥ 10-265524 



(2 6) 




(27) 



«»©2«0»#»e«ft7K*SX«:»i5«?T&?). R 20 
,4 ttlWSH££"C&So J ttOXttl E > Fx 

Cfct^tt^tiOXtt 1 ~9<Dg&, Hl± 1 - 1 0OIE© 
MRT* ^E + F+G + H^l 0^iS£t5o ) 
[0 2 15] IfclfKtt, ±IB5S (2 6) , C2 7) 

ic*»r« r ,, ~R st « ; en ; e r n^tc7K^ii : ?> 

ii[fllttfcL<tt^tt«or;i/y^;vSXttr 

7n n-^^;Vg> sec-WI, ter 

>^/UX«oittXK l O<Dt>0ffff3rr?&»K 
fe^f;VI, xf;H, >fv^ne;H^ tert-^ 

r^a + S'Sfcl/rtt, 

sec-^h^I, tert-^h + ->I, ^ 

V^D**^ tert-^h**/ItfJ:!J»$l< 

1 - t e r t-7h*fx.?'}l'mm<Ol%m&2~l 
xh*S/x*/l/g, 1 -xh+^^p tT;l/g, 1-^P 



[0216] r x ummm?tt^^T*^rt> *^m»t> 
h,v^x *> j: t> l < «#h&<o 2 mvmm&mit 

^OJtiOXiilTfeD> J O^Jf^li-R 

[0217] mmm=?*&?xs?^Tt>£^m&t>L<it 

n-^l/yl, sec-^l/^I, -CH 
0-m, -CH .CH.O-l, -CH iOCH,-^* 
?£^ifi&l~l 0£>kOtf#5S*?&!K ^Tfe^^P 
yg, Xfl/yl, - CH ,0-1, -CH jCHiO- 

[0218] mmm¥%'SfoT^T$>£^m&t>b<i l ± 
im&<D2m<ommis.Bt<£*mmtvTi,t, mm\, 

1, 4-<l/yl, 2 -^Ti/^P^^^V- 1 , 4- 
[0 2 19] gllI?mt^tfcJ:^fet<tt 

imm<o2m<o%mmmtfommt\sT&. muto- 

7x-Uym, p-7ixl/>l, 1, 2-*isUy~- 
3. 6--fP^gx h;l/xy-2, 5-^U>S> 1 - 
t*y-2, 5-JU>m<D£?%;mm&G~l. 4<Dt> 
<D> Wi- C H i P h -I, - CH , P h C H , - 
g> -OCH rPh-I, -OCH jPhCH.O-l 

[0 2 2 0]$t R S4 tt^S^T^S*V 
T&-®j$. (2 8 a) , (2 8 b), (2 8c)T^ 



( 51 ) 



99 



[0 2 2 1 ] 
Ut7 3] 

R 36 



-i-R" 

R 38 
(2 8 a) 




R 36 

-C-O-R 38 
R ,B 
(28c) 



-/i/S-c&D, fro, cne>©£tt«*te#/i'#-/i>& 

MAfWTfcJ:^* 1 * R ,8 ~R'"0£Tfr7j<fltII?*? 

-/V^T&O, fro, cn60S*i«*fc*^#->^S 
**A,wcfcJ:v\, tit* R "ttR^MMH/att 20 

[0 2 2 2] C<D®£, ±ffiltattXtt»tt«OT;V* 

t0 2 2 3]Sfe^(28a) fcfeVT R 16 £R"ifi 

p^^'Jfyl, 3-**y-4-***v^a^* 30 
® 4 — i o<0t>©tf*tf&ftSo 

[0 2 2 4] Sfc, 5* (2 8 b) fcfetrVtR ,s £R ,# fr 

3-**V- 1 -^*/^D^f'Jfyfi, 4 - 
[0 2 2 5] MIC, Sfi (2 8 c) fcfcVvcR "£R ,5 fr 



4#P8¥ 10-265524 
100 

©**»4 — 1 oofcofr^tfen^o 

[0 2 2 6] CCT, ±iB5£ C2 8 a) T£*>2tt&g 
tlsTte, mxii t e r t-r5;H> 1, 1 
;l.xf;H, 1. I-******** 1 
l -^/V7pe;V&> i. i-^;vyp^l/l^ 
4 ~ 1 0O3&7/l/*/l/g<0&frx 1, l-5> 

[0 2 2 7 ] ±IB^ (2 8 b) T^t)*n^gi:UT 

[0 2 2 8] ±IB5* (2 8 c) T£fc£tl£g*:LT 

^x^/Vg, l-^y^h + Vx^H, l-tert 
-^^h + ^x^l/^ 1 -i/^D'N*^)!/**^^ 
;l/gs 1- (2-n-yh^xh*'» x*;l/g, 1 
- (2-x^;V^4^^^^) x^;l/g, 1- { (4 

X^/l/g, 1- {4 - (tert^h+'>Mtol/ 
^-+^^^;V) $>9v r s*S/J\'*1-fl'**$'\ x^-;V 
l h**>- I -^^VxT-zl/g, l-xh^ 

2-f H7tKP77x;H, 2-rb^fcKntf 
^-;l/gag<D&iiig&2~80kOfr#&T&£o 
[0 2 2 9] £*5, ±IB^ (2 6) > (2 7)(C*5^ 
t, E, F , Glietl^nOXti l ~9<DIE<D&38U H 
l ~ l 0 <DIE<E>£&T% E + F+ G-fH^lO 

[0 2 3 0] ±12^ (2 6) , (2 7) <D<t£i®<Dft* 
l,^mftW£\sTlts TIB (2 9 a) - (2 9 J ) T** 

[0 2 3 1 ] 
[<fc7 4] 



101 

COOR 30 




(2 9 a) 



( 52 ) 

COOR 39 




(2 9 b) 



®ffl¥- 10-265524 
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COX" 



(2 9 c) 



COOR 89 





(29 e) 

COOR* 

R 39 OOC'^5i^' CH»OCHaCH2 

(29g) (29h) 




OCH2COOR 39 

OCHzCOOR 38 



OCH^OOR 38 
(29 f) 

COOR 89 



OCHzCHa 




R^OC 



(29 i) 



CH^OCHzCOOR 39 
(29 j) 

C02 32] ztc, mMmnmtisT&s ex u- 

tFtJ + S^x-nO X;V**^K, ex (4-ter 
t-7h*V7a:X/l/) X/l'tf+fF, ex (4-te 
r t-:/h*;X#/V#x;l/**^7iX/l/) X/I/*4^> 
b\ ex [4- X 40 

;i/**s/F^o^ry-^x;i'**s/Kfil5iltes ex 

(4-tKD^7i-/P) X;l/^y, ex (4-te 
r t -7h*i/yx~>l') X;l>*:x, ex (4- t e r 

t-?h*v#/i/#-/i>#*S'7x-rt>) x;i/*>\ e 
X [4- (l-xh+^xh^^) 7x-;P] x/l/* 
V, ex [4- (l-xh^'>ya^^'» 7x^;V] 
x;V^^^©^TU-;PX;v^yfl#^, i>*/*;> 

xt^hn^05?7«^ t7F*;^-l, 2 50 



-S^T^ F - 5 - X^*>t^D »J P 2 , 3, 4-h 
U t KP + ^y7iyy^©^fel<fi^xx 

^/Hfc£4tK t7h+;y- 1 , 2-^r^F-4-x 

Wyi^D'J F£2, 4, 4* -MJfcFU + S"**' 

yy^r^FS«ft^«^*ffl^*ci:fe?l?So 

^;l/^ltert-7;ik 9 -7 V h ■^-fe^ft/l' 

F7-b>*;^^t e r t -fh^H 
t7h^/y-l, 2-^T^F-5-X^*y*^D 
UFfc2, 3. 4-hnKD + '>^y^/7i7yi:<0 



( 53 ) 
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[0234] ±iu (h) ft#<D%Kmmm<o&f;m 

lis ^-xiiflil 0 ogf$U:flbTO~l OB&> 
[0 2 3 5] HlC, *%f8eDl^Xh#ftfc:fcU (I) 

R" 

R^-OC-t-R 73 



CH^CHsOh-H 



WH!¥ 10-265524 
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So 

[o 2 3 6] rtruyrfrx-frmm&t^rte, t 

8B-tt« (30), (31) TiS*n»fc©S»au:tt 

[0 2 3 7 ] 
[fc7 5] 



(30) 



74 



R 75 -CH 



I 

H-ipCHJCB&rO 



C=C-C-R 73 



(3 1) 



CHCH 2 CHiOh-H 



R T \ R w . r", R T 4 * R ,8 l±^n€n7K^ 
XttKimi~80Mtt* ^««Xtt««®7 

i«S^?>o 0^X^30, 0^Y^30> O^X + Y^ 
4 Ot?fe«o ) 

[0 2 3 8] 7^i^>rtVa-jVmmWt LT»* L 
<ti, *9"— 7 4 ;V6 1 s "9— 7*7 — ^8 2> tf— 
7*y— /l/l 0 4, -9— y-iui 0 4 E, 7-T 
y-/W 0 4H, 1f-7^/-;H 0 4A> 7*7 

0, ^-7^y-;M6 5, D-7^y^4 8 5 (A 
ir Products and Chemicals 
Inc. W) s V-7 4J-fM 1 0 0 4 (0<i{L¥ 

[0239] ±tEr-fe^UV7;V3-;m*#<Di$Aqfi 

tt, l/^hi«ftl0 01I%f0. 01-211 
%> £*)#£b<i±o. 0 2~HI%t^5o o. o 
l gfi% £ 0 ^ft v^Stf ttfttf 

[0 2 4 0] ±E*»«^ 

uyx-zs-fr, 7 7»r;i/^;vxxf;i/> >v-7/v 

TFC-430jx TFC-431J (V^n*>ft&X 

u-xa («0 *!) , t-7DV rs- l 4 i j , rs 

-i4 5j tvTMmm* im m . 



rDS-401J , TDS-4 0 3J, TDS-45 

ij (^fnt^+^n («) 8)^^777^ 

20 TF-8 15 1J i±B^>^Xm (*) 151) > TX 
-7 0-0 9 2J, TX-7 0-0 9 3J (^*?ttfc<I 

<tt, 7D7-F TFC-4 3 0J (MXV-XA 
(#0 W > TX-7 0-0 9 3J (#)@{t:^Xll 

[0 2 4 2 ] *»iOft¥««Jl«^l/^XH#»*« 

30 0. 5-2. 0 fimfcfcS^-Sfcl&^U C*l**yh 
148 0-1 2 1 

MB±fcfr <3TU iSll3 0 0 nmJj(T^m x* 
j/vl/^, X^O«x^;V^-^fcb<lim?^ 
Wll-2 0 0mJ/cm 'SSL $F£b<&l 0 
-lOOmJ/cm , gjg£fc££'5k:8SI*bfc&, * 
»ybyi/-h±*e6 0-1 5 0'C, 1~5#IS> 
<*48 0~120t, 1 -3#H*Xbx*Xtf-^ir 
40 (PEB) tSo 0. 1~5%> »$l< 

Ji2~3%-rb^^^-/l'Ty ; tx^A;N>Y KDt^-f 
F (TMAH) a§#7/l/#V*&rao£&$£ffl</\ 
0. IftKttO. 5-2#H9> Sift (d 

ip) ^ /UXpuddle)^ X:/U- (s p 
ray) fc^<Dtimfc <fc 0SI«rrS C t*C& 9&8Lhfc 

lei&X*/l^-)6§l<D*Tfc 2 5 4 - 1 9 3 n m<D>g&ft 
50 TRfr6*Ml3*Gtt, 
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[0 2 4 3] 

-8te«jsu S5g, ^Xvx-yfy^ifi 

[0 2 4 4] 

[gttffil] MM. £ffiMfttftt«M**LT* 

[0 2 4 5] [MMl] 1 0 L<D7^X3tC?g«&i;L 
TfF7tKD77>3. 5'U MGfflf&mt LT s e 
c 1 x 1 0 1 mo 1 £tt&A//co CO 

8UM-ter t -^h^v'X^U^ 
1 4 5 gfcSftlU 1 TOIfUSA^I^^tfec * 

c^ictztvfrmti-frz o g^gximu im 

[0 2 4 6] ^y-^tc&lf, # 

14, " C-NMR<0*SSIJ;9, ***y;HM*/l/2 0 

[0 2 4 7 ] ±E***y;I/ft**-/l'J:4- tert- 
7h*^X*U^£<D#fi£#l 50g£7*rh:/25 
OOmlfciSjiPU 6 0rT'>«cD}I&&£jta*T6l$ 

fc^ca, i o 5 g<o#'j^s6nft. #e>nfc# 

UT-ttTC^ttiC (Po 1 ym. 1) W^^Sil 

g pcwjej:oi#&nfc#y^-©s* 3 i £ £& 

**ttl. 2xio 4 g/mo lTfctK **lc**H!t 
14 (Mw/Mn= 1 . 10) <D»^«*#T**Cl:tf 

[0 2 4 8] *fe. 1 H-NMRfr6 t e r t 

# y v-tf^?*^*©*^ * * * u ;i>B* £ 4 - 

[0 2 4 9] [MM2* 3] MMl fcPM&#ttfc 
<£9TiB*145£ (Po 1 ym. 2, 3) T?j5**ftS#y 

[0 2 5 0] [MM 4 3 ^yv-i:LT4-tert 



( 54 ) ttlBTl 0-2 6 5 5 2 4 
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«te*fcfcJ:&TIB*ttaC (Po 1 ym. 4) V^ti 

[0 2 5 1 ] [MM 5 3 tyv-i:U4-tert 
-7h*^7^l/Vl:^^^y;l/Kt e r t 
ttfflU MMl fcH«lft»ttfc*0TIB^tt« (P o 

[0 2 5 2 ] [MM 6] 2L©77X3fc^lT 

10 1 00g^fh7tKD77>'9 0 0 gfcj$j| 

^^^;i/*y«3. 9g£8ilDbfcgL 30°C 
T^L^^exf;H£z;H-f;V2 0. 3 g^gsAn 
U l WBLRfSS-frfc*. hyx^l/^yya-^e 
x/l/X-<r;V 3 . OgJfeSAnbfeo 0. 5^^SJtS^-& 

U6H»ttll«lUfe*, 7thyfc»»J»U 2 0L 

20 nfc*y^-i*Te^ttsc cpo i ym. 6) 

[0 2 5 3 ] [MM 7 3 2 L079X3teMMlT? 

I9&tife#y (p-tHD+'>xf i/V-^^^'J;H 

1 00g*f F9fcKP75y9 0 0 gfc}Si 

^^>x;u*v*3. 9 gfcSxftiLfcm, 3 or 

^ex;Vx— r;P2. lg«KihlLft. 0. 5B#H3££ 

30 *B»x**te»«3fcil|U ^^>I©7thy^ 
fflL6®^^^flSlUfc^> 2 0 

[0 2 5 4 ] Hie, 1t6ftfctta»*Mfc*nfcxh*$/ 

X^/l/) 5 0g*ey^3 0 0 gt»W^ 4 0^ 
Tttlfbft««6-«»i'- t e r t-^;V5. 1 gft 

40 ^h^2 0 0ml fciSIBSH^ *2 LteSTFU 

*ffle«*-e\ *yr-*ife. »&*ife#y*- 

14, TiB^ttSC (Po 1 ym. 7) V*2tlZ®mtt& 

[0 2 5 5 ] [MM8-1 6ftff2 6] MM6fttf 
7kR*ft»ftfcJ:0TIB^ttS: (Po 1 ym. 8-1 

6, 2 6) T**sn*#y^£f#fc« 

[0 2 5 6] [MMi 7 3 MMl^»6nfc*y 

l, 4-^^y^t-;V^ex;i'X-f;bRtfi^ 
50 - t e r t -7*frtK&1<#, TfB^&5£ (Poly 



( 55 ) 
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m. 17) tf^nS^'Jv-Wco 

co 2 5 7 ] [ftf&mi si artHi-cfl&ftfctfy 

^/l/l£~/Vx-x/l'fc£tii;£^ TiE^tesS (Poly 
m. 1 8) Tf^n^^'J v-£f#;fco 
[0 2 5 8] [MMl 9] Sfifc0HlT*§€>ftfc#y 

t e r t-^/l/fcRfc*-^ TiB*tt5S (P 
o 1 ym. 1 9) VttMXV ftflfc, 
[0 2 5 93 [ftj««2 0-2 3] *«W2-5T#& 
nft*U^^ £x?-;V- 1 -yp ^x;l/X— f/K 1, 

e r t TiB^tt^ CP o 1 ym. 

2 0-2 3) T?7ji°Ztl%$VV-*®rco 
[0 2 6 0] [£$03 2 4] £$0J 1 T?S&nfc#y 

Ui 



10 



Wl 0- 2 6 5 5 2 4 
108 

^-^ex/Vx-x^Rlf-^K^- tert -7*frt 
Tfa^&5£ (Polym. 2 4) T^Sft* 

[0261] [mm 2 5] £ja<wn?H6nfc#y 

TIE^&jS (Po 1 ym. 2 5) 7?i?nS^U7 



[0 2 6 2] #e>nfc^Uv-(0«|ji«TiB^^^3l 

(r) iiSB«SRtfis^i/T^s«isa^-ro 

[0 2 6 3] 
Ut7 6] 




(Polym.6~23) 




( CHzC)gz — 

c=o 

4 

I 



[0 2 6 4] 



[<fc7 7] 



( 56 ) 



109 

Polym.l 

H 

I 

(CH z C)o85 
OH 



CHs 



■"(CHzCJes 

oo 
I 

o 
I 

ca 



®m¥ 10-265524 
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Mw = 12,000 
Mw/Mn = 1.1 



[0 2 6 5] 




— {CH2C)nBz 



Polym.4 

H 
I 

(CHzCJoao 



OH 



CH, 
I 



c=o 

A 

I 

CHa 



6 



[ft7 8] 



Mw= 11,000 
Mw/Mn = 1.5 



Mw = 7,000 
Mw/Mn = 1.1 



Mw = 13,000 
Mw/Mn = 1.2 



Polym.5 

H 

I 

(CHjQw- 




OH 



CHs 



C=0 
I 

OH 



Mw= 12,000 
Mw/Mn = 1.2 



[0 2 6 6] 



[fc7 9] 



Ill 
Polym.6 




( 57 ) WWW 1 0-2 6 5 5 2 4 

112 



H H H Clt 
-HPHzCfe (CH 2 Cfe (CH 2 Cte (CHzCfr- 



H H 

R: -c-o-(ciyio) s -c- 

CH 3 CH, 



I 

c=o 
I 

0 



(R) O OH CH, 

CH-OCJt 



Polym.7 



H H H 

— (CH 2 Ckr (CHzQpn (ChAe (C! 



O 

I 

OC(CHa), 





O 

CH-OCaH 
I 

CH, 




H H 
R: -C-0-CH,-/~VcH l -0-C- 
CH, CH 



[0 2 6 7] 



CH, 

[<t8 0] 



( 58 ) tti8¥l 0- 2 6 5 5 2 4 

113 114 

Polym.8 

H H H CH$ 

I I I I 

— (CHzCfei (CHzCfe (CHzCfe (CHzC^fl 

OO 

A 

OH CHa 






H H 

R: -C-0-at-^^-CH 2 -0-C- 
CHs CH, 



Polym.9 



H H H H CH, 

I I I I I 

— (CHzCferr - — (CHjQibi (CHsQebi— — (CHaCfeiz {CHiCfc — 

o o p r 

OH CHa 






H H 
R: -i-O-CHs-^^-CHt-O-C- 
CH, CH, 

[0 2 6 8] [<fc81] 




R: -C-O-(CHzCH 2 0) 2 -O-C- 
CHs CH, 



Polym.ll 

V ? 

— (CHzCfri (CH a C)jB 

6 p 

0(R) 0 

Si(GHa)8 



H 
I 

(CH2C)pl2 



I 

CHaCfc— 

C=0 
0 



H H 

R: -C-0-CHaCHi-O-i- 
CH3 CH* 



[0 2 6 9] 



Ufc8 2] 



( 60 ) 
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Polvm.12 



(CHaCDpn 



«>PB¥ 10-265524 
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H CHs 
I I 

(GHzC/fez (CHsC)q 

c=o 
I 

0 
I 

CH, 



H CHj H 

CHa CHj CH3 



Polym.13 




H 
I 



CH 3 
I 



^H2C)pl2 (CHaC)q 

c=o 

A 

I 



H 
I 



H 
I 



R: -C-0-(CH2)<-0-C- 

CH3 CHa 



[0 2 7 0] 



ML 8 3] 



( 61 ) *?M¥1 0- 2 6 5 5 2 4 

119 »2° 

Polym.14 



H H H H CHa 

I I I I I 

— (CHaCfcn (CHiCfe, (CH*C)pB (CBtCU (CH,C^- 

C=0 
A 

0 0 OH CHa 

CH-OCzH, C=0 
CJh OC(CH3) 3 





H H 
■C-0-(CH2)4-0-C- 

ca cHs 



Polvm.15 




H H 

-C-0-(CH j ) 1 0C0NH-/^VNHC00(CH s ) j -O-C- 
CH, CE, 



[0 2 7 1 ] 



[<t8 4] 



( 62 ) 



121 

Polym.16 



43W 1 0-265524 
122 



H H H H CHa 

I I I I I 

— (CHaC)pn (CHaC)pBT (CHzC)pa (CHgC)pi2 (CHO^ — 

c=o 

i 

O O OH CHa 

ch-oCjHb y =0 





H 

R: -C-CMCm 



H 



4-o-i- 



CHa 



Polym.17 




4c(CH3) 8 



H 
I 



H 



R: -^-O-^H^O-C- 
CHa CHs 



[0 2 7 2] 



UtS 5] 



(63) #l¥l 0-2 6 5 5 2 4 

123 124 

Polvm.18 



H H CHa 




CH-OCzH* 

CHa 



Mw = 14,000 

Mw/Mn = 1.1 

p2/ (p2 + pl) = 0.35 



Polym.19 



H H CH, 




OC(CH s ) 3 



Mw = 14,000 
Mw/Mn = 1.1 
p2/ Cp2 + pl) =0.20 

[0 2 7 3] [fc8 6] 



(64) <$gf!¥l 0-2 6 5 5 2 4 

125 126 

Polvm.20 

H H H H H 

I I I I 

— (CHzQpn (CH 2 QpZ3— - {CHkOpzr - (CHzC) D iz 





(chA 



c=o 
i 

o 

O 0 OH CHs 

CH-OGHa c=0 
CJt OC(CHa) a 



H H 

-C-O-CCH^-O-C- 

CHa CHa 



Polvm.21 



H H H H CHa 

I I I I I 

— (CH2Cferr" — (CHjC)pbi (CHsCfe (CHgC)pi4 — (CHsCh — 

C=0 

A 

O 0 OH CHa 




0 

O 0 OH 

CH-OCzH C=0 

GHa OC(CH,) 5 



H H 
R: -C-CMCHah-O-i- 

CHa CHs 



[0 2 7 4] 



Kta 7] 



(65) WPBT 1 0-2 6 5 5 2 4 

127 128 

Polvm.22 

H H H H H 

I I I I I 
— (CftQpn- — (CHjCfe (CH 2 Cfez (CH 2 Cfe (W&hr- 

6 6 6 0 6 

POO 0 0 OH 

CH-OCA C=0 
CJt OC(CH 8 ), 

H H 
R: -i-0-(CH2> 4 -0-C- 
CH, CHs 



Polvm.23 



H H H H CHs CHa 
I I I I I 1 
— (CHjCfen (CHsCfei (CHaCte (CHaCfeu (CftOfci (CHaCfer- 

C=0 C=0 

OH OCR) 




/HaQpZT (CH2Q5H (CHaCfcnr 

6 p 0 

O O OH 



H 
I 



0 

CH-OCzHe 

H 
I 



0 

I 

<j>0 

OC(CHa), 



R: -C-CMCH^-O-C- 
CH, CH» 



[0 2 7 5] 



UtS 8] 



( 66 ) «fPS¥ 10-265524 

129 130 



Polvm.24 



H H H CH, 

I I I I 

— (CUCJpn (CUCfe (CH 2 Cfca (CH 2 ^— 

C=0 
I 

O 

0 O OH CH, 

CH-OCJS, C=0 



v 9 




CH, OCXCHsJa 



PolTm.25 

H H CH, 
I I I 
— (CHjC)pii - -(CHiCJpn (CH^Dfe — 

C=0 
CH, 





Mw = 14,000 
Mw/Mn = 1.1 

p21/ (p21 + p22 + pi) = 0.25 

p22/ (p21 + p22 + pi) = 0.05 



? H 
R: -C-0-CH 2 -<^>-CH 2 -0-C- 
CH, ^ CH, 



[0 2 7 63 



[<t8 9] 



(67) WM¥l 0-2 6 5 5 2 

131 132 

Polym.26 

H H H H CH, 

I I I I I 
— (CHzCJsn (OkCfei— — (CUCJjh (CUC^u (CHzCfe — 

c=o 
I 

? 

0 0 OH CE, 

CH-OGHb (J=o 
CH, OC(CH„) s 







[0 2 7 7] 



( 68 ) 



133 



ttlHi 10-265524 
134 





ft & it 


P (HS/MMA) 
CDMw 


P (HS/MMA) © 
mWs win 






Pi 


P2 




m 

<0Mw 




Pll 


pl2 


p2l|p22 


ql 


Q2 




6 

CPDlym6] 


2.4 


56 


2L6 


20 


0 


12,000 


1.1 


18000 


7 

CPtolymJ) 


2.4 


49.6 


2L.6 


6.4 


20 


0 


12,000 


Li 


19000 


8 

CPolym5] 


8 


52.8 


192 


20 


0 


12400 


1.1 


36000 


9 ! 

CPblyia9] 


5Jb 


62.4 


8 


4 


20 


0 


12,000 


1.1 


Z70OO 


10 

CPrtym-lO) 


32 


485 


28 


20 


0 


12,000 


1.1 


21000 


11 

IPdym.ll) 


5J6 


54.4 


20 


20 


0 


12000 


1.1 


28000 


12 

CPoIym.12) 


8 


56 


16 


20 


0 


12000 


1.1 


36000 


13 

CPolym.13] 


4.4 


545 


205 


20 


0 


12000 


1.1 


25000 


14 

CPtdym.14) 


4-4 


542 


165 


4 


20 


0 


12000 


1.1 


25000 


15 

CPohrm.15] 


10 


542 


248 


20 


0 


12000 


1.1 


16000 


16 

CPt>lynLl6] 


4.4 


572 


14.4 


4 


20 


0 


12000 


1.1 


24000 


17 

[Polym. 17] 


&2 


82.4 


144 


20 


0 


12000 


1.1 


20000 


18 

CPolym.18) 


0 


52 


28 


20 


0 


12000 


1.1 


14000 


19 

CFotym.19) 


0 


64 


18 


20 


0 


12000 


1.1 


14000 


20 

CPolym20) 


5 


70 


16 


4 


5 


0 


11000 


1.5 


25000 


21 

[PolyBCU21} 


5 


37 


17 


3 


38 


0 


7000 


1.2 


20000 


22 

CPolynL223 


4 


65 


16 


5 


10 


0 


13000 


1.2 


21000 


23 

CF6tym23) 


5 


64 


20 


6 


4 


1 


12000 


L2 


26000 


24 

[Folyrru24] 


0 


56 


20 


4 


20 


0 


12000 


1.1 


14000 


26 

CPWynu25D 


12 


68 


0 


0 


20 


0 


12000 


1,1 


48000 


26 

CPolyni28) 


2 


50 


22 


6 


20 


0 


12000 


1.1 


25000 



P (HS/MMA) : # y (hKo+^fl/ 
[0 2 7 8] [SttffiU Jtffcffl] ±etl««Tj|6nte 
Mft?{t$® (Polym. 6-17, Polym. 2 
0-2 3, 2 6) TIBjS (P AG. 1- 

1 5) ^£ftS8%£#J. TfB5£ (DRR. 1-4) 

VK-stizteMmmm, mmmts®. Tie^ cac 

C. 1, 2) ^ns^t=c-cooH^ 

nss«rr«£#«sfl:^tt* tib^ cdy e. i> 
2) T**2ft%#ftmmmifrzmisti%i'?xh#n 

r F C — 4 3 0 (iSXy-Xi, (tt)»j0, I ft 
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